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‘Results of the Meteorological Observations Pec: et tis Aalipore Observatory ‘trom 
pos 30th October to Sth November 1881. 
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‘The mean pressure of the seven days 
‘The average pressure of the corresponding period for 24 years, 8. G. Office 


Tbe mean temperature of the seven days... 

‘The average temperature of the corresponding period for 24 ‘years, Ss. G. Office 
The extreme variation of temperature during the seven days = 
The maximum temperature during the seven days oy 


‘The highest velocity of the wind in one hour during the seven days 





‘The highest pressure of the wind on one square foot during the seven days 





2s ‘mean relative humidity during the seven days Al 71 
“Whe average rélative humidity of the corresponding period for 24 years, 8.G. Office 74 











of rain from 80th October to 5th November 1881 

fall of the corresponding period for 24 years, 8. G. Office 

eee January to 5th November 1881 . ; 

rage fall of the corresponding period for 24 years, S. G. Office 64-73 

‘pressure, temperature, &¢,, are deduced fom the traces of thi “barograph an Shermogsen ™ 
ages pine temperatures are obtained from self-registerimg thermometers. Ali the 

and the nee have been corrected to a standard constructed and verified 
y are exposed under thatched shed open at the sides, and are suspended four 


Lo coerecseet amaerRimiately to those of the standard “Newman’s No. 86; } 
miénts are obtained from Tables III, IV, and V of peeoas! tables computed in the 
based on Regnault’s modifications of August’s formula, 

movement of the wind are taken'from the trace a Beckley’s auemograph: , 
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"abstract of the results of Meteorological Observations taken.at the Alipof 
Observatory in the:month of October 1881. 





ig cor asset 
: i Inches, Date. Hour. 
The mean pressure of the month .,, ve 20811 - 
‘The average pressure of 24 years 29882 ¥ 


“29996 25th 10h, 


The highest pressure during the month 
29°618 6th = 16h. 


The lowest pressure during the month 




























‘The range of pressure during the month se a 0383 
‘ ~ ° 
“ 
aes mean temperature during the month oa ee) OF 7. 
~ erage temperature of 24 years Ps we BN 
Bear The highest temperature during the month aye «¢ 90°4 8rd 
a ™ lowest temperature during the month a ws 675) 25th 
‘The range of temperature during the month —.. a 229 | < 
‘The mean daily range of temperature during the month i 134 * . 
‘The greatest range of temperature i in one day during the 
month .., oo 184 26th 
Por oxnt. 
‘The mean humidity during the ‘month a ene 9 182 
‘The average humitlity of 24 years ne wo =D uy 
Inches yp 



















‘The mean vapour tension during the month 0:827° 
‘The average vapour teusion of 9 years 0854 
“The mean cloud proportion of the month 3:37 
. ‘The total rainfall of the ménth bes 150 
The total rainfall of the month indicated by a Beckley’s self. 
sregistering rain-gauge (mouth of the gauge 50°5 feet high) . 1-40 * 
The average fall of 48 years a we OGL 
her greatest fall in 24 hours a ae on 0-46 4th 
7 Days. 
Tie number of rainy days in the month ava ‘ab 8 
‘The average number of rainy days of 24 years... re) 
° 
‘Phe mean maximum equilibrium temperature of ee radiation 
{ of the month ey 1446 
The mean difference of sun and air temperature: 576 
‘The greatest sun temperature a 1530 2nd 
Phe greatest excess of sun over air temperature ,.. ve O57 lth 
The mean temperature of nocturnal radiation thermometer 
on woollen cloth... 67-9 
The mean depression of nocturnal” “radiation thermometer Wed 
“ below the minimum of air 7 t i 
J ‘The greatest depression of nocturnal “radiation “thermometer fi | 
below the minimum of air on see ae 95 25th» 7 







The mean movement of the wind per day nee 60 wc aD. 
‘The greatest movement of the wind in one day .,, ve) 1490 





‘The greatest movement of the wind in onehour ., =... 180 
‘The number of hours under each of the 8 points— 
N. 83, NE. 80, E.77, SE, 53, 8,58, SW. 24, W. 24, NW. 87, Calm 963, 








oe results of observations at the Alipore Observatory 

registers of past years (at tho Packaabfoct ‘Obsorea tory). ates Bonet 
usher at cat and, espe 2b ben = reads cueheiaie sever ‘The di 
“temperature is also greater al mai che neon! teeped ware SP PRY b 
and fintlly, the thermometer, chick teenie ‘record of 
General's ‘Office during the leno sac aatoy atti 
~ Standard oa 







x ~ Merwonowocieat, Oriice, Inpia, (for Meteo 
M The 7th November 1881, ‘ 






















The mean temperature of the seven days 





Vhe extreme variation of temperature during the seven days vee 22-9 
‘Ybe maximum temperature during the seven days... f ane 87 ° 
° ry 
The mean relative humidity during the seven days we 64 
The tou® fall of rain from 80th October to 5th November 1881. a Nib a l 
> HS 

Merxonovocicay Orvice, Iwpta, Joun Exior, 4 ; 

Pe Tth November 1881. for Meteorological Reporter to the Govt. of India. 











Abstract of the results of Thermometrical Observations taken at the Meteorological 
Office, Chowringhee, in the month of October 1881. 











° 
* a Date. 
~The mean temperature during the month se we 804 

"Phe highest temperature during the month 918 = Std 





‘The lowest temperature during the month : - 688  tha2th yg 
‘The range of temperature during the month ase se 28:0 - 

- The mean daily range of temperature during the month 18-7 

The greatest range of temperature in one day during the month et 3 26th 


“le 
76 


Inches. 
ase 802 © 
« 141 
ae 043 4th 
7 days. 
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Ayprovimatediotorn of Trafic for week ented 29h October 1881 on 1,604 miler open. 

















_ Coacuano Paarvic, | M*RCMANDIeR Asp MormnaL 


TRAPPIC. : ‘Tuavere Tuar-aetume RUN. 





Number of 





ae Re A Ra. . 

“moat trame for the week upiitis sabia “6 "4) arane “8 "S| attain 
ert of railway ‘ 107 11 wt no 8 
Bremous 16 week ot 





Motel tor 17 wooks —<.. | 2,636,915 |85,02.261 2 





ar mile cf railway correspond 


Pe ean ee ie aay sd ate 9 
- i fine ‘week of provions 738f, j 


tase sa om 8 nos ose a 
2,533,516 | 9490,838 4 2,65,27,000 80 | 7044811 7 0) 2,786,215 12 8 fhatasdos 8 4 840,908 




















EASTERN BENGAL RAILWAY. 
Appromimate Return of Ivgfic for week ended 22nd October 1881 on 1714 miles open. 


























Coacurxo Taarric. | M¥RCWANDreN axp Mimmnat ‘Tora, Taarw-anruye BUN. 












Number of | Coaching is 
2} Mamaneoen, | Sktcipeé Weight carried, Receipts. 











|. Bava. ®. Mas 6] Re, as, 

S7902 | ttt 0 0 3.02,290 0 | 1,183,560 0 0 

Se | ek oat) Sat at | BLS 

pis ‘week of lalt-year 643,0174 4,00 0 0 40,405,802 0 16,71,087 oo 
‘Total for 17 wodke <0,5004 T4d000 0 0 | toma Ol InaEIN « o 





ComPanieom, 
7014 | 25,089 0 0) 1,00946 0) 57,899 0 0 s3128 0 0 

oy Reet mornin ets ear teh 
Bias0ek | SA8,E48 0 | 44,19,000 0 ja4anor4 0 0! 812 0 0 |1BIEHIE Oo 





* Rs, $96 included on necount carriage of Revenue stores, 


EASTERN BENGAL RAILWAY. 



































gas | as t.| Pe 

ani © 
er =e ey } ‘8 134 
-Syerapabetiong, As 00 Perey 


Bowel tor 38 weeks | i 23,83,200 0 





a 
6 
rt] 
0 






%, Compantson. 


et) for coreaoncing weok 
% “oh 40700) |“ sure 0 0 $70,008 “0 
a 


73,05 0 0 45 0 0) 1,10,170 0 o 
3 a cea F 290 Frrety a] 2072.17 a 2 296) nord 
ase ease | 42900 \0 0) 4asonts 0 suohpus 0 0] rain 6 0 |10,20004 0 0 
- 
* Rs, 210 included on account carriage of Revenue stores. 


































BENGAL PROVINCIAL RAILWAYS. 
Weekly Statement of Traffic Receipts. 








“| sgn sept 89 [perros ‘o 14th Sept, | To 22 Sop 








* | Tixcneese rou Wane xxixe | TOY Ropers rHoM 


Length] — 
pot { ot 
26th ‘ome | Sagem ‘To s5th Soptom-| Mo gdh Roptom: 








Re aw, Ra 
1080,042 11,97,193 
‘802037 415/950 
3.00,780 571,004 


1,05,338 
53,004 
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RESOLUTION ON THE ANNUAL REPORT ON INLAND EMIGRATION. © 
: FOR THE YEAR 1880-81. ee 














‘ar GENERAL DEPARTMENT—INLAND EMIGRATION, 
Calcutta, the 14th November 1881. 
- RESOLUTION. 





he Annual Report on Inland Emigration for the year 1880-81, 

report which is submitted by Dr. Grant who was Superintendent 
ation Hurcag Hest the year has again not reached Government till con- 
‘after the due date. “The report givesa full end interesting account of 
ion throughout the year. The first portion of it deals as usual with 
ive changes offected or diseussed during the pee under review, 
er consists of an analysis of the work done by the. department. 
waar was haye, for some time past, been made has been 

as le, emigrati abe tea districts by reducing the di 

xpen labourers from their homes, This it_ 
y to Assam, and by freeing both * . 


not absolutely needed in the interest 
-*1n order to lessen the cost of the 
ipace'to be allotted on board inland 
the year in consideration of a. 
and of a promise by the 

=m . 


India General Ste igation Company to per 
to:'Tezporo and Dibrugurh in the quickest time possi 
A further concession was at tke same time made to the Steamer en ti 
whereby steamers are now enabled to carry the “full legal complement of 200 
emigrants without providing a medical officer. These changes, which were int 
duced with the concurrence of the Chief Commissioner of Assam, have worked — 
very satisfactorily as have also the new rules, permitting on the one hand lads of 
16 ‘years of age to enter into contradts, and on the other hand restricting the 
powers of agents to transfer labourers from one garden to another. Shortly before 
the close of the year certain alterations were also made ‘in the rules regarding 
the fittings and licensing of emigrant vessels and the supply of medical comforts 
and attendance—the working of which will be.more fully noticed next year. 
Finally, in order to render the journey shorter, further improvements have + 
made in the route between Kaunia and Dhubri; while the route ré@ Rajmahal 
which kad ‘ceased to be used by labourers’ was finally closed and the hha were 
dismantled. ‘ k * 
2. The principal matter affecting omigration during the year has, how- 
ever, been the proposed amendment of the Labour ‘Transport Act of 1873. 
The insufficient encouragement given by that Act to free emigration, the 
restrictions which it imposes upon recruiting by sirdarsor headmen, the absence 
from it of provision for the enforcement of contracts with labourers other than 
those entered into under its terms, and the inadequate protection afforded by it 
to'the planter against misconduct on the part of his labourers, have for some time 
been urged upon Government as matters in respect of which a change in the law 
wgWas.required, A Committee was accordingly appointed to “examine into the 
working of the Act and to suggest any relaxations and amendments of the law 
which it might seem safe and advisable to adopt.” Most of the essential 
recommendations of that Committee have been embodied by the Government 
of,India in the Bill which has recently been published in the Gazette and is 
‘now-before the Legislative Council. Except on one or two pointe: the Bill 
has the entire approval of the Government of Bengal; and the Lieutenant- 
Governor hopes that the few suggestions which he has made to the Goyern- 
ment of India in favour of a somewhat closer adherence to the proposals of 
the"Committee on those points may yet be accepted. Whatever may be the 
ééision arrived at by the Supreme Government on this subject, Sir Ashh 
den has no doubt that the Bill when passed will effect a vast and pint 
needéd improvement in the present law, and that under its provisions immij 
stion.,into the tea districts will be conducted with less titi. dad 
expense and delay than has hitherto been possible. re oy 
“+ 8. The Superintendent reported last year that tho number of contractors 
holding licenses at the close of that year was ten. This does not tally exactly = 
with the present report, which shows eleven contractors throughout the year— 
a discrepancy which is probably due to a contractor having resumed an agency 
which he was svpposed to have permanently resigned. No fresh licenses” were 
granted during the syear. More than half the existing contractors are still 
general contractors who supply any garden which may require labour; but 
a large decrease in the number of these Seen has taken place in. r years, 
owing, the Superintendent belieyes, partly to the reduced demand for the 
services and partly to his having Picauaged applications for general Tice 
It is, as Dr. rant states, obviously desirable that contractors should be 
should be responsible agents, oc - 
4, The, number. of. licenses.issued. to recruiters fell from 618 in ‘ 
te 506 in the year under review, owing no, doubt to the diminished. 
for labour, It. is gratifying to observe that ten licenses only were 
misconduct, mtu {9 omsent Seeceye ny pie 
5. Xn increasedrom 2,207 to 2,635 is 


operations were restricted 

number, Four certificates granted to sirdars of 
No case of: miscond ng sirdars: ting 
ROtigg. Hida) aio ss ey 









6. Dive incuine ‘statemont shows tho extont of the. 
|: has’ taken place in the number of emigrants recruited duri 
_ * years exclusive of coolies registered for Dhubri only :— 

e 


















1678-79, 1879-86. 1880-81, e 
|G lass A (Contractors’ roomaits) , —... Uae 18,795 7,601 , 5,168 
- *,, B (reornited by sirdars, and passed through 
‘ ee it) we wee ~ = 11,917 4,625 1,543 
» © (recruited by sirdarsin batches of under 
twenty) a oo we 2,439 1,824 923 
“ Total s+ 28,151 13,550 7,634, 





Of the total number despatched during the year under review 5,939 went 

© through Caleutta depéts, 772 through Goalundo depOts, and the remainder 

» Were embarked at Kooshtea or Goalundo without passing through depdts, 

‘Thercauses assigned for the diminution last year have been at work throughout 

*“- the period under review, The fall in the price of tea in 1879-80 led no doubt to 

reductions in garden establishments; but the main reason for tho falling off has ~ * 

been the prevalence of good harvests for the last three years and the consequent . 

unwillingness to emigrate among the inhabitants of the districts in which 

recruitment was formerly most successful. 

7. The change which has taken place within the last four years in the 

proportion of the total labour supply drawn from different localities is ~very 
remarkable. The following table illustrates this change :— 





































1877-78. 1878-79. | 1879-80, | isso, 
| 

43:58 05-35 44-47 29-69 

3:87 318 204 1-78 f 
23-08 14°65 75 4381 ~ 
2480 15-55 141 22-93 

015, 0-02 008 178 

086 0-39 006 ansie mi 













The results for the present year fully bear out the conclusions expressed 
last year that Chota Nagpore is almost exhausted as a recruiting ground ; 
and that managers of gardens must for the future look to up-country 
fens to supply their requirements, In respect, however, to the propor- 





1.of labour recruited in Bengal and Behar respoctively the above state- 

is somewhat misleading. ‘The whole of the emigrants recruited in Bengal 

were enlisted in the districts of the Presidency and Burdwan Divisions and . 

nearly half of thom in tho Burdivan district alone. The romainder were 
engaged chiefly in Calcutta and its neighbourhood. It is known that thero’» * 

is scarcely any emigration among the inhabitants of these divisions, and that 4 

"nearly the whole of the emigraits registered in them are men who have’ come 

down from Beliar and the North-Western Provinces tn search of employment. 

If these emigrants were shown according to their place of residence, and not 

ordi ‘that of recruitment, there is‘reason to believe that the respective 

: now shown for Bengal and Behar would be reversed. Dr. Grant submits 

and map illustrative *of the ‘extent to which in his opinion the 

ruiting grounds supply emigrant labour to the colonies and to the 

‘respectively, But as neither the map nor table shows any emigra- 

districts from the North-Western Provinces or Oudh, it is 

same error vitiates the figures that has been noticed in regard 

‘against Bengal Proper im the table reproduced above. . 

ling the route followed by‘emigrants to the tea districts the 

‘points are the abandonment of the old Rajmabhttl route, 

ing: ity of the journey by,Dhubri as ‘tompared 

i ebiacskar of labourers for Assam "+ , 

or about half of that for the previous year ; . 

2 at) Dhubri, which sia tal * 

1 ered for transmission through 

the reduction having 

The apparently large 







































number of detentions is explained by the fact that one batch of 7$ emigrants 

under glass B who were registered just at the close of. the year were not ~~ 

despatched until the commencemomt of the prosent year and have therefore + 

been shown as detained. The casualties,before arrival in depbt amounted to 

2-02 per cent. on the whole number of labourers registered and consisted of ten 

discharges and 54 desertions from mofussil depdts and of 48 desertions andéne~ 

death on the way to Calcutta. Nineteen labourers also are stated to have been 

left behind. e absence of mortality‘is gratifying and the small percentage 

of desertions may reasonably be regarded as an indication of good treatment of 

the labourers by recruiters and sirdars. 2 
appears that of the 
the yedr, including 


9. From a table given by the Superintendent it 

6,001 persons accommodated in the Calcutta depots during 
a balance of 308 remaining undisposed of from the previous year, 860 persons 
were rejected (of whom 825 were emigrants and 85 dependants), 196 « 
were discharged, 225 deserted, 8 died, and 215 remained in depot at 
the close of the year. The manner in which the remainder were for- 
warded to thoir destinations has already been shown. The percentage of 
persons rejected to those brought to depdt was 6:30 among’ recruiter's 
and 4-61 among B class labourers. As is generally the case, least care would 
seem to be exercised by the servants of those contractors whose business is 
most extensive and the percentage of rejections was largest in the largest 
agenéies. Discharges from depét amounted to 3°38 per cent. on the A class 
to 2:71 on the B class. Desertions were confined to recrufter’s men amon; 
whom they amounted to 4:59 per cent. Of the deaths 7 took place amon; 4 
lass labourers but in no dep6t did the mortality rise above 0°24 per cent. This 
most satisfactory result is due to the complete absence of cholera from 
the depots throughout the year. The year as pointed out by Dr. Grant was a 
favourable one throughout Bengal in respect of this disease; at the same time 
the-absolute immunity of the depéts from it, when considered in connection with 
the trifling mortality from other causes, indicates the greater care bestowed upon 
the sanitary condition of the depdts by the Medical Inspector‘and the greater 
attention given to the subject by the contractors themselves. The oie 
nant-Governor trusts that, now that so favourable a result has been attained, 
every effort will be made to maintain the improvement which has been effected, 
5 The percentage of rejections is, except in the case of B class emigrants, some- 
what*lower than has been the case in previous years owing, it is believed, to the 
. greater strictness now observed in mofussil inspections. ie is gratifying that 
no further complaints have reached the Lieutenant-Governor as to the 
ficial character of the examination at the depdt which formed the.subject of 

rrespondence last year. Finally, the results of the year’s work in the 
aa depts are very satisfactory, the percentage of deaths being only 
“12; while out of 5,674 emigrants passing through these depdts the total 
casualties—from deaths, desertions, releases and rejections—were only 46 
or ‘80 per cent. There were no casualties among the 65 emigrants shipped to 
Chittagong. i 
10. The almost entire absence of cholera, and the entire absence of mortality 
from this cause, are the most gratifying features in connection with the convey- _ 
ance oi labourers to Assam on board the river steamers, A slight out 
break occurred in April 1880 among a batch of emigrants shipped on 
board the Aamahal irom Dhubri, but no case was fatal. Throughou : 
ear three deaths only oceurred on board steamers, the average mo 
09 per cent. on the whole number embarked inst: 1:05 C 
in 1879-80 and 2-78 in the previous year. In all. 66 trips were 
by 15 steamers—the average duration of each trip from Goal 
Dibrngurh (15 days and 9 hours) showing a slight improv 
with previous years. In this respect the timing of 
_ ORiver Steam Navigation Company is somewhat better 
General Steam Navigation Company, The Li 
that the question of a light line of despatch steamers on 
is again under consideration, and he trusts that it may before | 


possible to supply that greatest want of ‘the 
certain steamer service, eae f 
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deaths occurred. Th 








8 conveyance of 





n to the tea districts of the Surma_ valle: 


rethrns given by the Superintendent to be favourable. 
“ 12. The following summary of the transport arrangements for the whole 
‘year is reproduced from the report :— 











from G 
total number oF emi, iS 
ay for Cachar by this route was 1,257 and of dependents 577—dnd 
shows a falling off of 1,165 persons as compared with the previous year. 
casualties during the journey amounted to 14 desertions and 51,deaths, of 
‘which no less than 84 were from cholera. Embarkations to Sylhet were 432 
only, of whom about one-fourth were dependents. Four desortions and three 
ere was no case of cholera on board the Sylhet country 
boats. The only possible system of transport to these districts at present 
“is by country boat; and with such a system complete prevention of cholera j 
not always practicable, In tho interests of tea in the Surma valley an 
of the emigrants themselves it ts earnestly to be hoped that the connection of 
Sylhet with the railway s of Bengal may not be far distant. 
Pat oth ol ass laboarers to these districts would seem 
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entitled to the 













_ 18. The thanks of Government 
‘and energy which he has shown in the administration of tho Department, 
The Medical Inspectors, Drs. Chandra, Richards, and Prockter, by whom His 
‘efforts for the improvements of emigration have been well seconded; are also 
owledgments of Government. _ 


are again due to Dr, Grant for the care 


A, P. MacDONNELL, 


Offy. Secretary to the Government of Bengal. 


. By order of the Lieutenant-Governor of Bengal, 



















RESOLUTION ON THE REPORT OF THE PROTEOTOR OF EMIG 
“UPON COLONIAL EMIGRATION FOR THE © 1880. 
EE “i 
GENERAL DEPARTMENT—COLONIAL EMIGRATION, 


Calcutta, 151h the November 1881. } 
RESOLUTION. wos ae 





Reap— 
‘Tho Report of the Protector of Emigrants upon Colonial Emigration for the year 
1880, 5 


_ The report is submitted by Dr. Grant, who was Protector of Emigrants 

throughout the year. n ‘ 
2. ‘The most important administrative measure of the year was’ the 

restgration of the original rule which provided thatthe proportion of females 

to males shipped on board each vessel should «not be less than 40 to 100. In «© 

the year 1877 an attempt was made to reduce the mortality among infaiits 

and children during the passage down the Bay of Bengal in the face of the 

monsoon, by substituting for this rule certain provisions under which the propor- 

tion of women carried should increase as the season advanced. Great inconye- 

nience resulted from the change, and a reversion to the former rule was ordered. 

by the Government of India with effect from the Ist August 1880. Afterwards, 

some difficulty having been experienced in complying exactly with the restored 

rule, it-was relaxed in a fow cases, and in one case the relaxation took the form 

of allowing the requisite proportion of the sexes to be made up" in the follow- 

ing yedr’s shipments. The Government of India, however, have now ordered 

that the terms of the rule shall only be relaxed under very special circumstances, 

and that in no case whatever shall an excess of women in one season be allowed 

to compensate for a deficiency in another. When the prescribed proportion for 

the season cannot be made up before its close, it must be adjusted by a 

reduction in the number of male emigrants. The attention of the Colonies 

receiving Indian immigrants has been called to the necessity for maki 

provision for disabled pauper coolies returning to India who are unable to earn 

a livelihood for themselves, and it is understood that all the Governments con. ~ 


_ cerned are anxious to treat such cases liberally, Similar representations have 


been made to the French and Dutch Governments with respect to their colonies, 

8. The St. Vincent Emigration Agency, which was re-opened in the 
previous year, was aguin closed during that under review. Emigration for Fiji 
was, suspended, but the Natal Agency was re-opened at the end of pene 
Agencies were at work throughout the Year for the British Colonies of ~ 
Mauritius, Demerara, Trinidad, Jamaica, St. Lucia and Natal, and forthe 
French and Dutch Colonies of Guadeloupe and Surinam. Tho Protector 

owledges the assistance which he has received from all Emigration 
Agents. ah 
4. “With the exception of Mauritius and Guadeloupe, all Colonies received 
nearly the whole number of emigrants which they required, The num 
asked for and despatched in the poe under review and the previous y. 
respectively are compared in the following table :— 
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: _ difficulty experienced in providing the number of ae oe 
by the rate has led to an eeainsion operations in the North. 
r ppebeinbas and the Punjab, and the number of recruiters licensed has in 
~ consequence risen from 443:in 1879-80 to 559 in 1880-81. It is gratifyin 
to observe that the number of ticenses cancelled for misconduct was only 4, 
or under two per cent. of the whole—a result which speaks well for the care 
shewn by the Agents in the selection of their subordinates. 
; The following table given by the Protector shows the local extension of 
recruiting operations which has taken place within the past five years. Bengal has 
almost ceased to be a field for the supply of Colonial Emigrants, while the North- 
Western Provinces and the Punjab are contributing in increasing proportions. 
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The apparently remarkable coincidence between the numbers of emigrants 
recruited for tho Colonies in the North-Western Provinces, Oudh and Behar, and 
those for the tea districts in Chota Nagpore, Bengal, and Behar has, together 
with the reasons which render the comparison deceptive, already been noticed 
the Lieutenant-Governor’s Resolution on the Inland Emigration Report, 

7. The information placed at his disposal by the Emigration Agents has 

in enabled the Protector to show the ultimate disposal of all emigrants re- 
cruited during the year, the results of which are now susceptible of com- 
parison with those of the preceding year— 


1879-80. * 































~ = e 
= : ae], 2 fs 
: i | Beg a 
i a) 1 | ttle Gabe 
coun bl] || feild apm 
ce ; i|, peel a BS ‘ 
oe ‘ #8) 3 eg 
i | z ] (2/4 |B Gs8) 2 Aa] “ 
































1880-81. 


PATIOULAHs oO” casvALtiEs 
‘APTER MNOISTRATION. 











‘srabion Agente’ returne to 
Have, beea™ admitted into 


‘Number shown by the Emi- 








’ ; « 
percentages being 1°79 and 6°31, against-5:07 and 7°58, In the latter Agehcy, 
rawirtas the Proporta 8e, rejections (one-third of the total number of | 
casualties) is still larger uhan it should be, and the Lieutenant-Goverpor 
is glad to learn that the attention of the Agents for this colony as well 
as for Trinidad (where the number of desertions was also large) has 
been called to the necessity for removing those defécts in the system of 
recruitment and medical examination which these figures seem to indicate. There’ 
isno doubt that it is best, in the interests alike of agents and emigrants, 
that medical examination, should, where practicable, precede’ registration. 
Complaints are said to have been made regarding the laxity with which medical 
examinations are conducted in tho recruiting depdts, and it is possible that 
these are in some instances well founded. As the Protector, however, observes, 
where laxity exists it is prvbebly due, in part at all events, to the anxiety 
on the recruiters’ part that their emigrants'should if possible be passed; many 
doubtfil cases thus escape notice until examined by the Medical Inspector, and 

the object of holding the examinations is to some extent defeated. 

8. The total number of emigrants accommodated in Calcutta depdts was 
14,885, against 12,737 in the previous year. Of these, 12,155 or 8165 per 
cent. were embarked, apd 340 were in depdt at the close of the year. Of the 
remainder, 1,034 were rejected, 717 deserted, 844 were released on transfer 
to other agencies, or remained in depét at their own request under engagement 
for Natal; 87 died and 22 deserted from the Natal Agency during its transfer. 
Tho percentages of rejections, desertions, and deaths were 5°91, 4°81, and 
0:58 respectively, as against 4°56, 2°59 and 0:29 in the previous year. The 
increase in rejections has been noticed above. Desertions were, Dr. Grant con- 
siders, abnormally high, and are ascribed by him mainly to the inflaence of 
mischieyously disposed returned labourers, who, to serve their own ends, 
endeayour to induce emigrants to desert from the depdts, It is, however, difficult 
to ste what object these men can have had in view, and the explanation on 
the subject given by the Protector does not seem sutisfactory. Itseems probable 
that the absence of those causes—such as dearness of food, scantiness of 
harvest, and the like—which impel labourers to emigrate, and the high wages 
to be obtained near Calcutta, are the main causes which induce them to 
their minds while in depot. The absence of cholera from the depdts is grati- 
fying, but in other respects the year was not very favourable, the mortality 
from bowel-complaints and chest affections being high. The Protector has not 
explained why those diseases should be so prevalent in depdts for colonial 
emigrants, while the depdts for inland emigrants were almost free from them. 
This is a matter which calls for further enquiry and report, ; 

9.. The prescribed proportion of female to malo emigrants was satisfied, 

»teking the average shipments of the season, in the case of all Colonies 
except Natal and Surinam. The deficiency in regard to the former colony — 
was*made up during the season, though not till after the close of the official — 
year. In the case of Surinam there still remained a small deficit of 48 to 
covered by the first shipment of the present season. © ; 

10. ‘Twenty-five sailing vessels left Calcutta for the Colonies, conver 3 
an average number of 487 emigrants as against 23 vessels with 1 emigre 
in the previous year. In regard to the 19 vessels for which reports have 
received. the bills of mortality are satisfactory, with three exceptions, in 
the death-rete reached 4:58, Daa and 6:32 per cent. Last year the hi 
perce © of mortality was 2°61. The genoral results, however, were 
dor tlie last 5 years, the total mortality being only 2-2 per cent. 

), figure previously reached was 3‘9 per cent. in 1876, ‘ ‘ 

“1. The total number of emigrants who returned fr 


_ during the year (4,137) was less by 261 than in 1879-80 
sayings were Rs. 180-10-5, and amounted in the 
. | of rupees, Three hundred and twenty coolies, na 
Rs, 56-4-2 as savings, returned from Réunion in French 
12. The thanks of Government are due to- 









MENT OF A COMMISSION TO ENQUIRE INTO THE CAUSES’OF 
THE EPIDEMIC FEVER IN NUDDEA AND BEERBHOOM. | 
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MEDICAL AND MUNICIPAL DEPARTMENTS—SANITATION. » 
» Calcutta, the 10ih November 188). ° 
sdigal RESOYUTION. 
Reap— Y 
Ciroular No. 28, dated 7th August 1877, to all Commissioners, regarding the removal 
. of obstructions to drainage. : “ 
A letter dat ed 9th April 1878 from Rajah Digumber Mitter, c.s.1,, regarding the causd 
> of epidemic fever insBengal. : 
Resolution dated 29th April 1878, regarding the improvement of drainage and water- 
i supply. * 
“- 9  Giroular No. 15, to all Commitsioners except of Presidency Division, and letter 
af No, 1686 to Commissioner of Presidency Division, dated 29th April 1878, 


calling for reports on the steps taken to carry out the instructions contained 
in the circular of 7th August 1877. 

Letter No. 7268, dated 28rd September 1879, from Sanitary Commissioner, letter 
dated 1]th October 1879 from the Secretary to the British Indian 
Association, and reports from Commissioners with reference to the Resolu- 
tion of 29th April 1878. 

Resolution dated 12th June 1880, reviewing these letters and reports. 

Letter No. 5—7, dated 18th January 1881, to Commissioners of Burdwan, Prosidency, 
Re§shahye and Cooch Behar, enquiring what special measures had been taken * 
in those Divisions upon the orders contained in paragraph 4 of that ' 
Resolution. ‘ 

Resolution dated 17th May, reviewing their replies. 

Paper regarding the outbrouk of malarious fever in the Nuddea district, beginning 
with Government letter No. 1198, dated 17th November 1889, and endin; 
cry arkeegs Commissioner's endorsement No. 1782F, dated ad 

instant. * 


: The Lieutenant-Governor has watched the progress of the outbreak of 
malarious fever in the Nuddea district with grave anxiety and regret. Medical 
aid has been freely supplied, and a large staff of Hospital Assistants and 
Assistant Surgeons, under the special direction of the Deputy Sanitary Com- 
missioner, have been for some months engaged in moving about among the most 
unhealthy villages and treating the sick, There are at present 30 medical 
subordinates thus omployed under Dr. Gupta. Nevertheless the reports ‘hich 
have been submitted, and the enquiries which the Lieutenant-Governor has 
personally made in the district, leave no doubt that the suffering and mortality» 
are still very great; while there is reason to fear that, as the cold season 
the number of victims among those already debilitated by disease 
will atill further increase. ‘ 
_ 2. The-recurrence of this fever ina severe epidermic form two.seasons 
~ in succession seems to point to some local cause distinct from climatic influence. 
_ The Lieutenant-Governor finds that there is a very gencral impression that the 
- unhealthiness of the district is due to obstructions to its natural drainage. That 
_._ this cause is operating generally to produce fever throughout the country the 
‘ Governor has no doubt whatever, and he has never lost an 
of impressing upon District Officers and pnmicipal and Road 

6 great importance of doing or causing to be done whatever 
to remove this fruitful source of disoase, He has eetren 

















as’ Government can afford shall always readilysbe given 
efforts; and several special grants have’ been* 
ial grant of Rs. 50,000 in aid of the ‘dea 
ing that a substantial pro, n is 
culverts whore the drainage is now 
‘aa has alzeady beén deputed 
prove the Unjonah river, and thus 
pn of Kishnoghur; and the Lieu- 
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yy. a Commission armed 














with power to apply such remedy as they may consider ‘urgently ‘called 
The Ouest il consist id ’ Dai 2 : 
Dr. R. G. ‘ener Espitery Commissioner ... President. 
Mr. A. W. Paul, Joini-Magistrate ee a9 F 
Mr. T. Haines Wickes, o.2,, Superintending. Engineer... } Sageers: 
They will spend the cold season in visiting the worst villages, and 
examining carefully their sanitary ,condition and the cause of their 
unhealthiness. They should, as far as possible, inspect all the roads construct- 
ed during tho past 15 years, and asccrtain whether there is any truth in tho 
statement so often made of the inadequacy of the waterway provided in such 
roads, They should carefully enquire into obstruction of drainage by the silting 
up of old channels and creeks; they should‘give special attention to the 
supply of drinking water, and should endeavour to induce the people, where the 
water-supply is now deficient, to clean old tanks and re-excavate new tanks, and 
Jace thém under the chargo of the village Panchayat, in order that they miay 
be kept clear for water-supply. ‘They should impress upon the more intelligent 
villagers the necessity of purifying water, and show how simply and cheaply 
an efficient filter can be constructed. The zemindars should be called upon 
to assist in opening and draining channels and excavating tanks. ‘The precaution 
of sleeping on raised merge or machans should be impressed upon the people. 
The Magistrate and Collector will give to the Commission every assistance 
in his power, and he or one of his subordinates, and if possible the Road Cess - 
Engineer, should accompany the Commission, where this can be done 
without detriment to other more important work. If the Commission 
can finish the work in Nuddea before the end of the cold season, they should 
visit Beerbhoom and endeayour in the same way to trace thewause of the 
fever outbreak in that district, They will be at liberty to make any improve- 
ments that they may consider urgently necessary up to a present limit of 
Rs. 50,000. A report of the result of ‘their enquiries should be submitted after 
the close of the camping season, 














By order of the Lieutenant-Governor of Bengal, : 
COLMAN MAOAULAY, 
: Ofg. Secretary to the Government of Bengal. _ 


Circular No, 28, dated Calcutta, the 7th August 1877. 
From—A. Mackenzit, Hsa., Offg. Secy. to the Govt. of Bengal, Financial Dept., 
To—All Commissioners. a 
est that you will call the special attention of the District Officers 
and Municipal Commissioners of your Division to the provisions of Act VI (B.0,) of 1873, 
so far as these furnish a means of improving the drainage of town and village sites, ~ 

2, It is a recognized fact that much unhealthiness is caused by obstructed 
and consequent dampness of the subsoil; and although the Licutenant-Governor is. 
prepared to undertake the impossible task of draining at the expense of the Stato all 
unhealthy districts of Bengal, he believes that very much may be done in the way 
improvement by well-directed local effort, and without any great expense, 

3. Within the limits of regularly constituted municipalities, it is in the » power 
Commissioners to effect improvements and remove obstructions, so far as their 
sallow and the provisions of the Municipal Act it, and they have also very 
power of. coercing private owners, ‘hoy should be stirred up wherever neo 
called upon to devote special attention to this branch of their town conservan 
i , But there may be cases even in towns to which tho icipal Act 
‘and in which it is not proper that the cost of improvements should full 
‘There aro also numerous vil 
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istterferes with the drainage of any tract of land to alter such road, or to 
any water-course under or eee such road ; and if the person so called upon fails 
to. obey the order, the Collector may carry out the work at his expense, so far at least as it was 

d on account of insufficient provision having beon made at the time of constructing 
the’road forthe natural drainage then existing. 
6, The Act gives the Collector ample powers for carrying out any works of ,the above 
description, and for assessing the cost, where individuals are not liable, upon the estates and 
tenures benefitted thereby. 

— 7. There is nothing to prevent amunicipality, or any other public body or individual, 
from moving the Collector to take action under the Act ; and the Collector has always at his oo | 
disposal the professional services and advice of the officers of the Public Works Department. : 
i 8, The Lieutonant-Governor, as he has already said, believes that it is ig judicious, 
local action that the evils referred to in par h 2 of this letter will most; effectually be met ; | 
. and ho desires tv cal! the special attention of all Commissionors, District Officors, and Munici- 3 
polities to the remedies that already lie open to their hand 

_ 9. At tho same time, it must always be remembered that much harm may be done "to 
individual interests, and much waste of ‘pufllicmoney may be caused, by hasty and ill-con- 
sidorétl-action. In every case there must be careful and intelligent enquiry as a preliminary ; 
to remedial measures, aud there should be a reasonable certainty of positive good as their ” 
result. The provisions of the Board’s circular order No. 3 of May 1875 will also have to be 
borne in mind by Collectors. 


Dated Caloutta, the 9th April 1878 a 


From—Rasau Dicumpre Mrrrer, * 
‘To—His Honor the Lieutenant-Governor of Bengal. 
As I feel convinged, after careful inquiry and observation extending over the last 
fourteen years, that the cause of the disease, commonly called the opidemie fever, which 
endemically every year in this country after the close of tho rains, and which has = 
fest some of the fairest portions of Bengal into a chronic stato of unhealthiness, and ; 
rendered them. unfit for human habitation, is an easily preventible one, I venture to 
approach Your Honor with the following romarks and suggestions on the subject. 
‘The sole cause to which I attribute the outbreak of the fever, which, as I have observed 
above, rages endemically Sey. year in this country after the close of tho rains with epidomic 
intensity, was thus described by me in a pamphlet _on the subject (page 16) which I issued 
some time ago:— The type of fever met with in the epidemic districts is solely duo to 
something in the soil, and the condition most favourable to the development of that 
something is excessive or abnormal humidity of the subsoil ; secondly, that when such a state 
of the subsoil is not the normal condition (in some places excessive humidity is natural, 
owing to the extreme porousness or some other peculiarity of the soil, as in the case of 
almost the whole district of Rungpore, where consequently this type of fever rages endem- 
ically), the cause which operates most powerfully to produce that condition 1s led 
rai ; and thirdly, that it is the inordinate humidity of the subsoil of towns and 
and of the paddy-fields and jullas, which contributes to the outbreak of the fever 
epidenis intensity. Strange ns it may appear, it is none the less true that the fact that 
natural drainage of a Bengal town cannot with impunity be interfered with, which of 
all others should have forced itself generally into notice, is yet just the one least generally 
known or ized ; and it is to this ignorance or indifference that is to be attributed the 
rain of many flourishing cities and towns, both in earlier and later times.” 
_ As o most significant fact, expressive of the normal sanitary condition of the country, 
consequent upon the periodical rains, and ono caloulated to throw considerable light on the 
* ifabald nt enquiry, I quote the following from page 87 of the same pamphlet :— 
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jould not be forgotten also that overy village in Lowor Bengal is moro or less humid 
alter: cessation of the rains—from the beginning of October to the middle of Decem- 
i ore so than during tho continuance of the rains, and fever, precisely of the epidemio 
u in an aggravated form, is more or less rife throughout Bengal during 
: at any other time of the year. Henco the period is charactoris- 
our country by the term of Jamastaka, meaning that during that 
‘Sight . of the mansion of Pluto are open to receive the dead. ‘Phe 
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e thereof which under’ its normal condition favours the adventof the inter, 
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would be quite a hopel ? iave ventured to address Your Honor « 
‘subject. The following is what T havo said on this point on 42of the pamphlet in 

to those who hold that subsoil drainage and the dramage of and paddy-fields are | 
only means by which the outbreak of the epidemic fever in this country can be prevented :— 
" Te account tor the epidemio you are not therefore to look to tho soil of the tice-fields*or 
of the bheels, but to that of the. vill: themselves; and if it is water-logged, the true 
remedy, as in the othor caso, is to be found in the removal of the, obstructions which have 
‘been offered to the drainage course of a village, and not in subsoil drainage. For, however 
humid or water-logged the soil of a villagé may be, it will, under the scorching sun, but 
without the aid of any subsoil drainago, be perfectly dry by April, when also the epidemic 
fever, however eeniaty, it may =bave “been raging, will of itself begin to abate. To 
prevent a recurrence, we have only to restore the uatural drainage of the villages, and. they 
will without any other treatment revarn to their normal condition. In fact, the application 
of subsoil drainage to Bengal with its periodical rainfali of 80. inches, the rivers full to over~ 
flowing during the monsoon, and three-fourths of its arable leads under water at least during: 
four months of the year, and relying upon it as agovercign remedy for the eradication of the 
diseasé, appears to us as reasonable as the conduct Of the man who waited in expectation of 
fording the river when it would become dry during ebb-tide. The undertaking revalis to 
our mind the feat of our ancient sage Agastya, who is said to have brought tho sea into the 
hollow of his palm and thon drunk it off.” 

Phe above is subscribed to by no less an authority than Dr. M. Von Pettenkoffer of 
Munich, as the following extract from his letter to Dr. L, Salzar, of this city, and published 
as Appendix No. 3 to the pamphlet, will show:—* ‘To mo, as to tho author (meaning myself) 
it always appeared that the dwelling-ground of the people has much more to do with the 

in of the disease than has the surrounding districts or land, as rice-field, marshes, &e.” 
Sir George Campbell, during the latter part of his administration, was, upon close. enquit 
instituted upon this subject through Colonel Taig and others, so strongly impressed vith 
this fact that ho wont even to the length of asserting that “in theso recking swamps 
(meaning the bheels, jullas, and paddy-fields) the human race seems to have multiplied toa 
greater oxtent than anywhere in India, perhaps in the world.” 

Dr. French thus remarks in his pamphlet on the “ Burdwan Fever” (pago 65): 
T generally remarked that the villages in tho vieinity of large jheol (small luk) suffered 
very little, if at all, from the fever. “This is owing to the fact that from the jheel the level 


of the land rises to the village site, and in consequence there is free drainage from the oe 
into the jheel and thence into the khal and river.” ‘Thus Your Honor will observe that 

opinions at one time entertained both by medical men and he were as to the bheels, jullas, 
bs ‘epee of the country, being the generating cause o! 


the fever in its epidemic form, 
een proved to be totally unfounded, 

T beg to be permitted to state here the process of enquiry which led me to the conclusion’ 
“that it was the abnormal humidity of the subsoil of villages and not of paddy-ficlds, oon= 
sequent upon obstruction offered to the drainage which thoy normally enjoyed, which 
the endemic fover of the country to break out in thoso villages with epidemic intensity.” 

Tn the year 1864 a Commission was appointed to enquire and report upon the causes of 
tho fover, which since some years was raging epidemioally in some of the vi in the 
districts of Hooghly and 24-Pergunnahs. As a member of that Commission, I visited a large 
number of tho fever-stricken villages with a view to elicit such information from the vil 
as might throw light on the subject-matter of our enquiry. Amongst other questions, I 
ia villagers whether they observed anything wnusul in tho physi poulasitis of this 
respective villages, and the answer I invariably received was that their houses had become 

sually damp since the outbreak of the fever in an epidemic form, and related 
t facts corroborative of the same. This peculiar feature of tho tever-s 

e8 corresponded exactly with what I obse in Cossimbazar, which was 
depopulated (ride appeniix of the pamphlet) hy the outbreak of this. typo of fovor 
epidemic form somo 90 years ago, and which was still in a chronis ‘state of unl 
hie exact eimilitude of this; fentobetof the fevetcateideant-vitlages with thin 
struck me at once, and led me to conclude that this unusual dampness must be 
connected with the cause of the fever. * 

- My next inquiry was devoted towards the drainage condition of the 
villages, ‘as this abnormal dampness must, I concluded, be owing to excessive or 
tion of the @eriodical rainfall in tho ‘subsoil of those ‘As nature 
coursed this land with a periodioal rainfall of 60 to 70 inches within three or. 
she has also provided it with a beautiful and simplo dramage system 
‘this large quantity of water from’ the village site. The natural 
country, as I have stated on page 5 of the pamphlet, is.as follows :—- 

“The drainage of all the villages in the epidemic districts, as © 

, is effected toy thd aa first running into the” nearest “—p te 

of their ee thence it ogllects in the ¢heeds, 
larger streams, which again communicate with 
in any one of thous oonheita sanstbectore with the 
‘esa according to the plenty: 8 
According, it has been found, dm 
stoppage of the mouths of the different ‘streams ‘ha 





coansequenoes to the villages lying within their influence as when the same’ occurred. more 
in the vicinity of copa blaa ga 
___ There is scarcely-a single village in Lower Bengal which has not a paddy-ficld or bheel 
adjoining, or in close proximity to it, indicating at once which way the slope of the village 
runs, We alto Ikxfow as an undeniable physical fact that tho river-bank being high, tho slo 
of the villageslying on it is necessarily inland. Bearing these physical anttios of 
country in mind, ras geet cael theta, herrmr taken. bert or calling in the aid of a profes- 
sidnal engineer, any obstruction. eon offered to the drainage of a ioular 
Millgo inte ly to te nalral otal = 
_,, 4m proseeuting my inqniry into the drainage of some of tho“fever-strioken 
villages nccording'to the laws stated above, I found in overy instance, not only that obstraoe 
tion ‘had. ‘beer offered tothe flow of the monsoon water from the village to its natural outlet; 
but that'tho virulonoo, of the fever, and the interval which precoded its outbreak wero 
ing to the proximity or remoteness of the obstruction from the soone of its 
influence, : 
That ‘the conélusions I have been let to from close observation and analysis of facts are 
quit® in accordance with scientific opinion on the subject, will appear from the following 
extract from the “Retrospect of Medioine,” edited by Dr. we Braithwaite :-—“ It isan 
established fact that the ae of vegetable matter is by no means nece for the 
production of malarious divoase, ete ie of this is cited by Dr. Watson in tures” 
and by Mr. Martine in his work on “ ropical Climates.” “The ‘former adopts the plain 
conclusion that “for producing malaria it appears to bo requisite that there should bea 
surface capable of absorbing moisture, and that this surface should be flooded and soaked 
with water and then dried; and the higher the temperature and the quicker the drying 
process, the more’plentiful and the more virulent (moro virulent flooding because more 
ti apeane is the piicon that is evolved.” Again, “there is reason to believe that the 
looding of a porous earthy surface with water, and the subsequent drying of that surface 
under a certain degree of heat, constitute the sole or main conditions of the generation of 
the poison.” I noed not say that the conditions requisite, according to the above opinion, 
for the Meee of malaria are to be met with in this country in a superabundant 
degree, ehave the periodical rains flooding the surface of the country with water, 
the soil porous hake to absorb that moisture and a powerful sun to dry the surface, 
Such being the scientific pete ‘as to the generating cause of malaria, and its correctness 
being so conclusively testified to by the prevalence, as observed elsewhere, of that type of 
fever « Year in this county after the closo of the rains (Jamastaka), it cannot be 
‘unreasonable to suppose, aye the inference is irresistible, that the same cause which contributes 
to the propagation of the fever in this country in an endemic form must, when intensified, 
cause it to break out with epidemic virulence. What, it may be well asked, can more con- 
tribute to the aggravation of the humidity of the subsoil, the generating cause of the fever, 
than’ obstructions offered to ‘tho drainago-of a village? If with all the facilities offered by 
the natural drainage system of this country, supplemented by artificial improvements, dvery 
town and village more or less suffer from fever of the malarious typo every year after the 
raing, becduse with @ rainfall of 60-or 70 inches within three or four months, a portion of 
it cannot but be absorbed in the subsoil, will not the generating cause of the fever be eon- 
ably ‘aggravated, if, by obstructions offered to drainage, almost the whole, at least the 
of the rainfall, not finding its way into its natural outlall, is necessarily absorbed in 
e subsoil of a village? And this has precisely beon tho case, as shown by many striking 
instatices I liave mentioned in my pamphlet, wherever the fever has broken out in this 
country with epidemic virulence, So far as Lower Bengal is concerned, I would sup- 
plement the ubove theory ‘as to the generating cause of malaria by aiding that as malaria 
; ed by the up of the earth “saturated with «water, so it is almost entirel: 
ni “hy the complete drying of the ‘subsoil, which is effected by the middle 
il, When even ithe paddy-fields begin to crack and when patients ‘heretofore suffering 
to recover without the help of medicine, except in oases complicated with the 
‘spleen and liver. 
on Your Honor’s valuable time by reproducing any of the many 
let showing how obstructions offered in 
‘drainage of ; had been invariably followed by the out- 
rer of the malarious type with ag virulence. I should only mention 
inquiries of and mod character from time'to time instituted 
, evidently under the fnatracions of the Bengal Seer are 
he facts mentioned by me, as w appear from a rep BI 
Cate Ester i Sm 1878, not a single fact has yet 


made to test the correctness of my th 
ated at length om pagos'24.and 25 o: ‘2 
‘ot that very large and ‘important 
as an inevitable consequence, wus 
e, was removed under the orders 





epidemic fever could be removed and the fever-stricken villages restored to 
hoalthiness. : ok : m 

Although, as observed above, it fas only in thd ‘ote of Dwarbashini that my theory 
was 


panne 


Pp tested, still ample testimony to its soundness is borne in other ee 
medical men and others who haye devoted attention to the subject. I beg; with 
Honor’s permission, to mention two instances. In tracing the cause which, according to the 
Jaws enunciated by me, must, I thought, have contributed to the dopopulation and ruin of 
many cities and towns, Gour for instance in olden times, by the ‘outbreak therein of this 
type of fever in a virulent form, I stated as follows in pages 19, 20, and 21 of the pamy t 
to account for the cause which had reduced the once healthy town of Berhampore, &o. (Bor- 
jhampore would not have been selected for a military cantonment unless it was healthy), to & 
chronic stato of unhealthinoss ever since some 60 years. “As regards the Dutch andthe 
French’ settloments of Kalkapore and Furrasdanga, thoap placos are also situated on tho same 
side of the river with Cossimbazar and in continuous line wit ‘The presence of a bheel, 
calied Bistopore or Kalkapore bheel, to their south-east plainly attests that the drainage ‘of 
those places must at one timo have passed intotit, while that of a pucca road between the 
Dheel and the towns, and of another between the bheel and its natural outfall, the Gobra 
Nullah, likewise attest how complately the drainage of those places had been, and still is, 
intercepted by those roads. All these places aré still in existence, with the same type of 
fever prevailing in them, though the disease is not s0 fatal to the residents as to new-comers, 
Adjoi Furrasdanga, to the south, are situated, in a continous line, the famous-town of 
Syed: the old settlement of the Armenians, Khagra, the native town bteeee sto ne 
famous for its brass cups and plates, and the cantonment of Berhampore itself. All these 
places drained themselves into the abovenamed bheel Bistopore ; the last through a series 
of tanks. In all these places fevers of the malarious and intermittent type have prevailed 
endemically since the last 50 or 60 yoars, though never in that virulent form which 
caused the utter depopulation of Cossimbazar, Kalkapore, Furrasdanga, Choonakhally, and 
Bhatpara, The causo of this chronic unhealthiness is not far to seek. Bheel Bi 
which i is the drainage receptacle of all these places, like bheels Chaltia, Ohandor, and 
Bhoula, lying to the south and south-east of it, emptied itself through Gobra Nulla 
into the Jellinghee, until an embauked pucca road from the city of Moorshedabad to 
the cantonment of Berhampore, constructed some 50 or 60 years ago, completely out 
off its communication with this nullah or channel, and converged it into a lake seahout 
communication with any outfall. As {s naturally to be expected from such a state of 
things, the bheel becomes quite full after a few heavy showers of rain at the commence- 
ment of the monsoons, when, having no outlet for its overflow, it refuses to receive the 
surface drainage from the abovenamed places, and the monsoon water consequently'is 
absorbed in their subsoil. Hence it is that the unhealthiness of those places every year, after 
the close of the rains, bears a direct ratio to the rainfall for the year. It is true enough that 
there are two sluices constructed in the embankment which protect Berhampore from tho 
inunfations of the Bhagirutheo, and are evidently designed to carry off the overflow of the 
bhoel into that river, but it so happens that during the monsoons the water-level of ‘the 
Bhagiruthee is higher than that of the bheel, consequently the sluices do not answer the 
object for which they were designed. It is to us unaccountable that these simple facts have 
never been noticed, and the drainage of the places have not been restored. ‘his restoration 
can be accomplished easily and at no great expense, simply by restoring oommiunioation of 
the bheol with the Gobra Nullah by meaus of a sufficiently wide and deep drain. ‘Thi 
belonging neither to the profession of medicine nor of engineering, yot we ean wi 
guaranteo the rooovery, by the places named, of their original healthinoss if our sim 
suggestion be.adopted. e improvement, we warrant, will follow within two of 
completion of the proposed drain,” It so happons that a drain similar to the 
ued by me in the al ava extract pee Does ya seat care We success ah ‘appear fi 
10 following quotation from of the rep the Sanitary Commissioner’ 
Bengal for 1873, published at, EF latter ond of 1874:— ri: 
“In Berhampore, a notoriously moist and unhealthy station, situated four feet bel 
the high flood-level of the Bhagiruthee, and protected from inundation by a bund, a dre in 
age scheme, devised by Mr. Wicke, the Executive Engineer, and involving no great: 
of outlay, received the sanction of Government in August, and has since been pa 
completed. Sih 
“Tho plan, which will easily. be understood from the accomp 
‘cutting a drain of adequate depth from the barrack square, one of the 
station, to the river Gobra, about, six miles distant to the eastward. 
that of the natural dip of the land, this drain taps and carries off the 
tworenormous bheels—the Chandor and Bhoula Bheels—east of, an 
sepoy lines. : 
“The original schemo contemplated the construction of a 
jail site, but the jail having beon”removed, this was . 
given up. aude ercan 
|“ @'The result of the work appe 
station been rapidly and offer i 


the past year of scanty rainfall to” i 
have heniirrer bias 209 





Aya sf 


‘In 1871, for want of such a drain as this, the whole of tho sepoy linos, the raos-course, 
te were under water for a month or six weeks, and a great doal of malarious 
‘and around the station. yi 


“This believed that this work, which cost only Rs. 15,000, will have the offeot of 


| 
ad 


" “There was a similar, but less extensive, inundation in 1856, A | 
entirely > 4 


weventing such collections of surfaee water in the station and its vicinity in future. 

«It as yery desirable that the unhealthy condition of Cossimbazar, a perfectly pestilen- 
tial locality, about three miles north-east of: Berhampore, should be remedied : it'is Paty a 
question of drainage and conservancy. If thé proprictors will do nothing, it would be well 
to include the place within the municipality "and tax them sufliciently to enable the observance 
of ‘conservancy rules to be enforced. The people live in a stato of chronic fever; all the 
children have spleen, and though one at least of the landed proprietors (the Ranee 
Shurnomoyi) is very charitable, and gives freely both medicine and food, this can only 
‘be considered as palliatives. The place should bo drained, tho tanks cleansed, and the 
exoersive filthy habits of the people put an end to.” " 

«- -It-does not appoar from the quotation whether the drain in question is oonnected with 
Dhegl. Kaliapore. For reasons stated by me, the success of the experiment; although, #0 far 
as it goos, fitacng to me, will not be complete unless the connection is made, and the bheel 
Kalkapore thereby relieved of its surplus water by its flow into the Gobra Nullah, and the 
bheel in question thus enabled to recoive tho drainage of Berhampore, Khagra, and Syedabad, 
of which it is the natural drainage channel, in years of heavy rainfall. The following was 
written by mo in zepaet to the outbreak of the epidemic fever in Jessore :— 

“We will conclude these remarks for the present by giving an instance of how an 
important town has partially recovered its hhealthiners by the partial restoration of its natural 
drainage. On the south and west of the river Bhoirub is situated the town of Jessore with 
its drainago revepfacle, the bheel Harina, lying to the south-west of it. A road; called 
thé Dacca road, ovnstructed, it is said, about 60 years ago, rans along its south 
and western boundaries, intercepting the drainage of the town in its way to. the 
bheel. How unhealthy Jessore 4 been for a long course of years is well known. 
Although we cannot ascertain the exact year in which the above road was con- 
struct “sabe make ourselves bold enough -to say that the unhealthiness in question 
dates within a year or two of the construction of the road. The correct information on the 
subject cannot, however, be unavailable to the Public Works Department, and we shall be 

to stand corrected in the matter. Oholera is said to have been first introduced into 

is country from Jessore, and its handmaid, the malarious epidemic fever, after committing 

a frightful havoo about fifty years ago, settled down in Jessore endemically, as in Cossim- 
bazar and its neighbourhood, Not asoul could be met with there who had not a sickly 
‘tumid belly and lanky extremities to present. All the laws of sanitation known to the 
authorities, from the filling up of holes and dirty tanks to the cutting up of jungle, had 
been experimented upon and exhausted. So much so, that with the exception oF a fow 
cocoanut, trees not a single old tree of any kind could be met with in the place within a few 
years ‘of the breaking out of the disease, The natural drainage course of the place’ when 
intereepted by the intervention of the road in question, had been attempted to be diverted 
towards the river on which the town is situated, but ineffectually, as the river was not tidal 
there, and was so constantly full to overflowing during the rains that, instead of receiving 
_ the drainage, it would very often inundate a portion of the town itself. Thus a new 
evil was brought on, and the authorities, leaving aside the question of sanitation, had 
‘to’direst their attention as to how to protect the town from inundation. Towards 
the latter end two drains were caused to bo excavated, running parallel to and at 
stance each other, and connecting the river Bhoirub with bheol 

thereby affording a vent to the overflow of the river into the bheel. But 
serait in their course to the bheel, passed through the town, and thus the natural 

the place, which had been obstructed by the Dacca road, was accidentally, though 

restored. ‘The immediate consequence was aconsiderable improvement in the 

ition of the town, which has lasted ever since. No one that we are aware of 

; and there may be persons disposed to attribute the improvement to tank- 

ting, and other forms of folly and extravagance which have acquired such 

ty of late. ‘Tho improvement, however, will be only complete when the 
els. of the place, which are yet directed towards the river, are diverted to the 


' tation from Dr.‘ Unnodaporsnd Kastogiri’s prin essay on the 
will show how thoroughly correct 1 was in my we ositton 

Di the cause of the outbreak of the fever in Jessore, 

of the drainage of Jessore to its 


-Kastogiri, “the Government commenced the construction of a , 


by cote Iu 1836 the road progressed as far as 
it o the Keshwar. Bheel, as far as Hare- 
e ipove, Fever of a virulent typo broke out 
among the 700 convicts working on the 
short time, on agcount of ‘which the work 


now an insignificant 





«On tho Nuddea sido, the road mentioned boforo haa as far afi tho ‘sudder 
station of Jessore, its south cutting off on its drai uc inte the Hlerins Bhcely 
fover of a destructive charactor broke qut there. In the road, _ 
Ducea road, brought disease ond death along its into the villages, the drainage 
whieh is obstructed—a positive fact in support of the obstruction of drainage and of out. - 
break of severe fever followin ee! other as cause and effect.” : Se 
Tt is evident from the above that it was not in Jessore alone that the fever broke out in. 
a virulent form, but also in other places, the drainage channel. of which had been likewise 
intercopted by the rond in question. The folowing extract from Mr. Westland’s report on 
Jessore, given in the report of the Sanitary Commissioner of Bongal for 1874, fully 
confirms the statement of Babo> Unnodapersad about the year the road was co1 
Mr. Westland says:—‘ Great sickness broke out here in the year 1836, when the Jessore 
and Furreedpore road was being constructed by means of convict labour, Jt was a fever 
with @ headacho, causing internal heat and oarrying off the victims in about ten days, 
It continued here seven years and desolated the place” (Westland’s Report, page 273), 
fe sdmenrrinen of testimony is eay ot ae vi ae “bik i 
in conclusion, I to quote following from paragraph 6 of © PATI} to show 
why is it that the pat fever of the country has been aging with epidemic intensity 
much more extensively of late years, especially in the districts of Burdwan, Hooghly, and 
24.Pergunnahs. “ Have not # large number of roads, as railway feeders, or as ordi 
highways, been constructed in both the affected districts during the fifteen years,—not 
to mention the railway,—most of them crossing the drainage channels of villages? Fur- 
ther, have not many important khals, the drainage channels of villages, heen.closed by 
those roads, unprovided, as a rule, with culverts at the site of those khals; and havo not 
many.of them been likewise dammed up for the purpose of retaining water on their rice 
- fields, by the zomindars, ignorant of the mischief they were thereby doing ?” The above 
view is fully supported, as regards his own district, by the Civil Surgeon of Hooghly, as 
the following quotation from page 90 of tho report of the Sanitary Commissioner for, 1873 
will show:—“ The main cause to which attention has of late been mostly directed is the 
subsoil drainage, and there can be no doubt to any one who has studied the subject that the 
natural drainage of the country has been interfered within many ways of late years ; 
amongst those may be mentioned the many embanked roads that have been thrown, up 
during the past 16 years, These roads must materially interfere with the i ofa 
country whose inland communication was principally hy water; these roads must also very 
materially influence the drainage of the villages near which-they pass.” To convey: to Your 
‘Honor a ptoper idea of the present condition of most of tho villages in the districts of Hooghly, 
Burdwan, and 24-Pergunnahs, I beg to quote the following from the letter of a corresponil-. 
se of the Indian Mirror of 15th January last, under the signature of “A. Homeless. 
an? 
“ Within a few miles of the seat of Governmont, that. is, on either side of the Hooghly, 
north of Oalcutta, may be seen one continued scene of human suffering, caused by a fell 
idenkic, whose ravages every year during this ‘time are most fearful. So great, indeed, is 
the calamity felt that those who have the means to remove havexemoved to Calcutta and 
elsewhere for the safety of their lives, while others have taken refuge under the roof of 
relatives and friends. Helpless men_and women and children are left in the.midst of the — 
epidemic, and who can save them? Pale, emaciated, skeleton-like sufferers as they aro, thoy _ 
one and all are under the baneful influence of spleen and fever, which at times attack them — 
and contribute to the acceleration of their death. The houses are the habitation of owls 
and pigeons and wild beasts for want of human dwellers. I may, with propriety, call. these 
“the deserted villages,” concerning which a Goldsmith might find ample materials £¢ 
thought:and-writing. What population there is, is made up of pores whose means do 
allow of their removal from the place, and these form chiefly the rural population. ‘Such i 
. the state of things observable within a few miles of the metropolis of British 
who really ought to enquire and try and remove, if possible, the sufferings indicated 
Most assuredly the paternal Government under which we have the good fortune to. 
may be that epidemics and such like calamitios are providential visitations, stillit is the d 
Pe business, if human effort could do it, to try to relieve suffering humanit 
relief is, as matters at present stand, loudly called for, Will the Government of the 
Sir Ashley Eden, than whom no Lioutenant-Governor ever was more conys 
requirements of our province, give a cordial response to our appeal? Lhopeand tru 
aeaaaesen personal knowledge of many of these fover-stricken villages, I 
to <he above. - 
As already observed, the eause of this most deplorable state of 
sary. prevent le. In 99 cases out of 100 the cause is traceable to ob 
as i of this country is not subsoil, but ecb 
10 
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cip: in some of these villages, i 
Cy g up of the drains on either side of the 

consequence of their not being periodically cleaned out, and finally the difforent culverts 
i having been choked up, the rainfall over those villages cannot find its way into its 
channéls of outlet, and is almost wholly absorbed in the subsoil of those villages. 
a novessary consequonce, all those places are suffering from fever of the malarious type. 
Any engineer of ordinary intelligence and knowledge of his profession could easily trace 
the obstructions, and the same, I daro say, may be removod at a smail cost. I beg to submit, 

herewith a rough sketch indicating tho drainage level of the villages in question. 

Tt is already too late in the season, or 1 would have also proposed as a trial ground the 
whole group of villages from Ichapore to Chagda, numbering some 20 or 25, where the 
fever broke out with the greatest virulence in the years 1860, 1861, and 1862, that is imnio- 
diately after the construction of the Eastern eae Railway embankment; ,and the 
diffetent plaves were affected in the order of time. The embankment in question 

them in course of its construction, intercepting the drainage of those places in its 
flow to its natural channels, the bheel Borpotee and the bheel Mothoora. 

Itake this opportunity to bring to your Honor’s notico that, at my recommendation, 
the Hon’ble Mr. Oockerell issued instructions to the Joint-Magistrate of Serampore some 
time last year to clear out the drainage of my native village Connoghur, situated within 
that sub-division, and suffering since some years from this type of fever. The work was 
taken in hand, but very little progress was made in it, as it was commenced upon rather lato 
in the year. The work, however, has not been since resumed. Dr. Green, the Civil 
Surgeon of the sub-Aivision, has very attentively studied the drainage condition of the 
place. I would therefore respectfully bog that our Honor will be pleased to issue necessary 
orders forthe removal, under the supervision of Dr. Green, of the obstructions offered to-it 


Caloutta, the 29th April 1878. 
Resolution by the Government of Bengal, Financial Department. 


A letter, dated-9th im 1878, from Rajah Degumber Miter, c.s.1., explaining his views as to the 
causes of the epidemic fever which from time to time appears in different parts of Bengal, 
and containing his suggestions for its prevention. 

Read again— ee 

Government Circular No. 28, dated 7th Angust 1877, regarding the improvement of tho draina; 
of towns and villages in ‘Bengal, with view to preventing the unhealthinoss caused by 
‘obstructed drainage, and consequent dampness of the subsoil. 

- The improvement of tho drainage of towns and of village sites is a subject to which the 

i t-Governor attaches the greatest importance, and in his opinion there is no room. 

for doubt that one, at least, of the chief causes of unhealthiness in Bengal, and cf the fevers 

which in late years have done so much injury and have caused so much misery, suffering, 
and mortality among the people of large tracts of country, is the excessive humidity of 

s0il caused by obstruction to drainage. 5 

~ 2, ‘The obstruction is no doubt in some cases caused by roads, railroads, or ombank- 

ments, and it is the duty of the Magistrates, as woll as of all other officers possessing local 

influence or authority, to see that such obstructions are remedied by the provision of a suffi- 

cient amount of waterway by meaus of culverts and bridges, Tho yaluc of these culverts 

es is much they are accompanied by drains leading into them 

along the sides of the obstructing embankment, and whon care is taken to securo 

on the lower side of the embankment to carry off the water to the nearest 


‘ obstruction to drainage caused by artificial means is of trifling importance 
son with tho natural obstruction caused by the silting up, or destruction in other 

through which the surplus drain from the villages flowed to 
ring low lands, and the surplus water of theso low lands was carried into rivers 
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ygorption of the periodical 
is land with a a ‘ 
provided it with a beautiful and simple 
quantity of water frofn the village i? 
ntry, as I have stated on page 5 of the pamphlet, is as follow: 3 a: 

«« The draivage of all the villages in the epidemic, districts, a8 elsewhere in Lower 
Bongal, is effected by the water first running into the nearest paddy-fields lying in the 
direction of their slope ; thence it eoliects in the bheels, from which it rashes through kl 
into larger streams, which again communicateewith navigable rivers. An obstruction oceur- 
ing in any one of these conduits must interfere with the drainage, and ite offeots are felt 
more or less according to the proximity or remoteness of the obstruction from the scene of 

its influence. Accordingly, it has been found, as will be noticed more particularly hereafter, 

that the stoppage of the mouths of the different streams has not been productive of such 
serious’ consequences to the villages lying within their igfluenoe as when the same occurred 
more in the vicinity of those villages.’ ; 

“There is scarcely a single village in Lower Bengal which has not a paddy-field or 
bheel adjoining. or in close proximity to it, indicating at ones which way the slope of tho 

also know, a3 an undeniable physical fact, that the river-bank being ¢high 

llages |, on it is necessarily inland. Bearing these physical peeu- 
liaritios of the country in’ mind, one can easily trave, without taking levels or eniling’ in. the 
aid of a professional engineer, whether any Obstrastion has been offered to the drainage of a 
particular village in its flow to its natural outfall. 

“Tn prosecuting my enquiry into the drainage condition of some of the fover-stricken 
villages according to the laws stated above, | found in every instance, not only that obstruc- 
tion had been offered to the flow of the monsoon water from the village to its natural outlet, 
but that the virulence of the fever and the interval which preceded its outbreak were regulated 
according to the proximity or remoteness of the obstruction from the socke of its influence.” 

nder existing Jaws, Collectors, Magistrates, and municipal bodies have ample 
powers for dealing with the evil. In the ‘ae majority of cases expensive works are not 
required: very often indeed the expenditure of a few hundred rupees will give relief to 
thousands of suffering human beings. No doubt it may be urged that, as the money 
expenditure in most cases would be so small, the sufferers might reasonably be expected to 
help themselves; but the knowledge which all Magistrates must possess of the habits of the 
people will satisfy them that associated labour for the public good is not generally to be 
expected in the present day from native populations, What is required to be done must for 
the most ring be done either wholly or in part by public officers or public bodies. 

6. ‘The Lieutenant-Governor relies upon Ai Commissioners and District Officers to 

take up this matter in an earnest spirit. It is a subject in which the District Road Com- 
mittees ought to be able to give much real and useful assistance; and even if their fonds” 
eannot be employed on such works, there is no reason why their engineering staff should 
not render saltalle assistance in laying out and devising village drains, since they must 


often, in the course of their ordinary duties, come upon villages in which a small and, 


inexpensive drain would render a whole village healthy. at 

7. Another subject which deserves the careful and anxious attention of district officers 
is the supply of good drinking-water, Where public funds are not available, thero’ will 
frequently be found men of publio spirit aay and anxious to co-operate with the Mu 
trate in the excavation of tanks, a work which has always been looked upon in India as a 
work of merit. Large sums of money are expended iu this way every year, but it is: 
that much of it is wasted by the excavation of tanks in places where they are not 


‘batural drainage eystem-of 


while other places greatly in neod of water are overlooked. In respect to the selection of 


sites for tanks, it is always in the power of the Magistrate to exercise a very uséful and 
beneficial influence on those who are charitably disposed. ae ‘ 
8. Whenever a really useful scheme is proposed to improve the drainage, or to | 

pore, Geinking. wae, Mr. Edon will always be willing to assist district officers and 
by grants-in-aid to enable them to improve the condition of the people, so far a 

funds at his disposul will permit. Considerable grants have already been promised 

for this Sg aan and no. more proper or legitimate mode of expending any 

may accrue from the public works cess could be devised, . re 


except that of the 

that they will be 

Hacitisn sepotieg impr it of the 
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good 
n to carry out the instructions contained inthe 
ted at the head of this Resolution, regarding the improve- 
villages by opening out obstructed drainage.” 
ie By onder of the Lieutenant-Governor of Bengal, : 
uta RAJENDRA NATH MITRA, 
Aust. Secretary to the Govt. of Bengal. 



















oe Oaxourra, 
The 29th Aprit 1878, 





No: 7268, dated Calcutta, the 23rd September 1879. . 
Hrom—J. M. Coates, Eso j'u.p., Sanitary Commissioner for Bengal, 
To—The Seoy. to the Govt, of Bengal, Finaucial (Sanitation) Dept. 
. Wrrn reference to your letter No 1424, dated the 17th April 1878, I have the 


‘hon@ur to state that, on receipt of it, Dr. Harvey issued a circular to all Magistrates, a oop 
of which is herewith submitted, forwarding a copy of the late Rajah Degumber Mitter’s 
letter of the 9th April 1878, containing his views with regard to the causes of the epidemic 
fever which appears in Bengal. and his suggestions for its provention, inviting their attention 
to the subject, and pointing out how, by opening out obstructed drainage at a small cost, the 
health of towns and villages could be improved. ; 

2. I now beg to enclose abstracts of the replies to this circular that have been received 
from the district officers. These abstracts contain the practical portions of their reports, and 
I forward them, instead of the original reports (which can be submitted if require: because 
the latter are too levtgthy. 

3. The delay that has occurred in submitting this report is dae, in the first instance, 
to no report having been called for from this department in tho original orders on the subject 

juoted above, and to my having to wait for the replies of several officers, which could not 

i feet until the local officials and native gentlemen in their respective districts could bo 

consulted on the subject. As it is, I am unable to submit the reports from Mymensingh, 
Bhagulpore, and Nuddea, as I have not yet received them. 


4, Dr. Harvey is much in accord with the Rajah, and considers that “the water- 
logging of the soil is the chief factor at work in producing the fever” referred to by the 
Rajah, and that “tho main cause of the aggravation of the fever at Dinagepore was the 

ion to the drainage caused by well-meant endeavours to improve it.” 

»~ 6. The Rajah’s views in his own words are— The epidemic is solely due to somoe- 

thing in the soil, and the condition most favourable to the development of that something is 
excessive or abnormal humidity of the subsoil.” This view he qualifies by saying that 
‘Cit is the inordinate humidity of the subsvil of towns and villages, not of the paddy, 
* gud jullas, Which contributes to the outbreak of the fever with epidemio intensity.” 
utement he also modifies when pointing out the remedy for this condition of things. 

d him saying— To account for the epidemic, you are not therefore to lock to the soil 
“of tho rice-fields or of the b/ecls, but to that of the villages themselves; and if it is 
water-logged, the true remedy is to be found. in the removal of the obstructions which 
‘have boon ofere to the drinage course of @ village, and not in the subsoil drainage, 

r, however humid or water logzed the soil of a village may be, it will, ante 
the ‘scorching sun, but without the aid of any subsoil drainage, be perfectly dey by April, 
when also the epidemic fever, however virulently it may have been raging, will of itself 

to abate. ‘Io prevent a recurrence, we have ouly to restore the natural drainage of 

ri n wili, without any other treatment, return to their normal condition, 

of subsoil drainage to Bengal with its rainfall of 80 inches, the 

werflowing during the monsoon, and three-fourths of its arable lands under water, 

c ; four montits of the year, and relying upon it asa sovereign remedy for the 
\dioation of the digease,’” ho scouts as foolish and unreasonable. 

i ie eyard to the above views, I would submit the following observations :—'That 
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‘aro jullas are enot of the Ra 

him to believe. I refer to those which ‘ ; 
print le son Theso “ chains of pools,” as they are termed, serreenty fover-giving, 
although, as everywhere else, the ns who reside néar them suffer less than the natives. 
The former, however, live usually*in houses situated in open compounds free from acou- 
ulations of filth, use purer drinking-water, and observe healthy habits, rer in the 
matter of geueral drainage, they are subject to the same conditions as natives, 
Mr. Whitfield had to give up im it surveying work in the bheels of the 24. ahs. 
He writes—“ Ono assistant engineer died, and surveyors, both Europeans and natives, all 
tuffered severely and wero frequently ill with fever, and their men, brought from the 
surrounding villages, also became ill and refused to remajn.” - . 

10. But a strong argument against a mere soil-and-moisture theory lies in the fact 
that, in places where the water is so excessive from inordinate rains or overflow of rivers as 
to'flood and" the villages, the following drying season is unusually free from fevers. 

This fact the Magistrate of Chumparun, in referring to his experience of the Burd‘van’ 
fever in Hooghly, has well illustrated. He says—‘‘ There isa fall of 80 fect from the Damuda 
to the Hooghly, the Hooghly district lying between these two rivers, and that therefore the 
overflow from the Damuda used formerly to flood the whole of the district and actually 
reach the town of Hooghly, so that the poople had to go about in boats. But the embank-' 
ing of the Damuda and the diminished rainfall of 1874 caused the drying up of the country 
i bog as early as September and October, instead of late in the cold weather, or even in 

fanuary and February.” The effect was that in 1875 he “saw the whole country dry, and 
the people obtaining water out of holes in the Saraswati, until the Damuda water was led into 
that stream that summer to the great relief of the people.” Dr. Roy, than whom no. one 
among us had a more intimate and extensive knowledge of the fever which was so general 
and fatal in Burdwan during the late cpidemic there, assures mo that the highor village 
suffered almost as badly as the low ones, and that the only ones that were so entirely free from 
tho disease that thé people of themselves sent their familios to them as to 4 sanitarium were 
afew which were, during every rainy season, surrounded and flooded by the overfldw df the 
Damuda. The samo fact was recorded in the sanitary report of Muldah for the lust your. 
prereset fever of the year, the Civil Surgeon writes—“ This fever has assumed & new 
ewe in becoming pertioularly fatal, insomuch that a similitude between it and Burdwan 


rer has"beon drawn ; and, to account for this change in character, tho view has been 
ded that, by the silting up of the river Kalindry, the influx of the Ganges water 


to that of the Mahanunda is so lessened that overflow of the latter river is’so trivial as 
almost to be regarded as a circumstance of the past.. This view claims for the inundated 
water a twofold benefit—jrst, replonishing tho tanks; and secondly, washing away 
disintegrating organio matters. This view ajpears sound in theory and borne out by 
facts. , Since last year tho country was little if at all submerged, and fever, in conso- 
quence, of a most virulent type, pervaded tho district, while during the present year tho 
inundation was considerable, and fever, though nearly as prevalent as during the preceding 
year, was comparatively innoxious. I am inclined to believe that the washing of refuso’ 
matters from the vicinity of dwellings is the great preventive to fever of malignant 
and this I judge on the ground that, immediately below the conflux of tho 
Mahanunda, in the town of old Maldah, and in the vill Nemaseri, Joie, Arraha 
Kotwati, Dhantotia, respectively situated on the left and me stk of Mahanunda, all 
which were uninundated this year, fever was particularly rife and fatal.” Tho 
adds—‘ In the tracts lying near or abutting on the Ganges, when those parts of. 
that urgently require a good continuous flushing in the rainy’season and up to its close were 
well flushed by the rising’ of the Me in 1878, health has betel noe re 
has been an absence of fever, while there has been an opidemio of fever in those parts 
these conditions exist, and remained unsatisfied at the proper timo, e : 
I myself have found the above facts to be correct over and over again during tho last 
20 years in this and other districts of Bengal, and all who have witnessed the first 
through @ village azd noted the black, brown, green, and yellow color of the water 
passes over drain and cesspit, Se, and has smelled its most offensive 
easily observable some miles below the village, will have seen and felt enough 
them of its good effects. , ‘ 
11. ‘The introduetion of river ‘or other fresh water of village tanks, 
dcho in Nuddea, Shababad, Durbhunga, Mozufferpore, and Serampore, has 
beneficial to the health of the ough this ought rather to raise the 
soil of theso towns, ” ho a 
12, Taking chlorine as the test of water contaminated ‘b: 
Ms Po dade the most direct as to cs it i fete 
» as recorded by Dr. Warden i in 
of the Ganges contained ‘347 grains of eee : 
+994 grains, a well in Suj ind 
Bengali Tolla 35-03 grains. t ; 





 Sonthals and the Polis suffer little from fever, as compared 
the villages in their neighbourhood, and the difference does not lie in 
in the dampness of the houses. Both. the former live in sizeaeling diay 


i y-packed villages. They cultivate the soil upto their housesides, so that 
the makai is ripe po can only seo the roofs of their huts. There are no well-privies 
inside the houses, and no cesspits, fotl drains, human or cattle excreta accumulations around 
All these are common in the Hindu villages, and contaminate air, soil, and water. 
_ 14. Take again the strong and rigrecad people inhabiting the low lands of Chittagong, 
Noakholly, Barisal, and the islands of Sundéep, Hattia, and Dukhin Shabazpore, one 
i I travelled extensively after the cyclone of 1876. These people rarely have 
fover or spleen, yet tho subsoil water is so close to the surface that they cannot dig tanks or 
wells because the water would be brackish. They generally obtain ‘ther drinking water* 
from tanks whgse walls ame built up by outside cuttings and are made to rosoive rain, water. 
When I asked them why they buried’ their dead on tho banks of these tanks, they pointed 
to the rice-fields and said “if we dig down three feet, we would put our dead in watar, 
and ag we plant up to the edge of our édriy we have no other dry place.” These people have 
no lagge villages, and their ddris are only tor or five houses. Here again wo have much 
‘moisture and no drainage, but we have small hamlets, extensive cultivation, and little con- 
ination of soil or drinking-water. Our Jascars are born and bread in these villages, and 
ir_ physique proves their healthiness. 

B. "But of all the pocaliaritics I know of, tho one which more dirootly applies to the 
subject we are considering, and is the most apt and pointedly important, is the occupation of 
now lands or ehurs, as they aro termed, in those samo districts. Tho khals, which extend 
in some instances 4) miles inland, as well as the rivers Megna, Pudda, and others, bring 
down mud and organic debris from the hills and plaine of the far interior, Theso aro 
deposited in long shogls, grass grows, and layer after layer of this clay, sand, and Awnus 
are added till they are above sainy, season water-level. I have over and over again 
asked the farmers why they do not build and inhabit these churs as soon as they begin 
to cultivate them, and the unvaried answer was that experience has taught them that, if 
they did so at first, they would die of fever, but that after thoy have cultivated the ground 
for three or five years, they can then build and live on it in health, 

Hero drainage is again unchanged and, indeed, is impossible, yot the soil is destructive 
to life until its organic impurities are taken out by a succession of growing plants. 

16. The inferenc> from these facts is surely irresistible, viz. that it is not more or less 
of moisture that is the cause of the evil, but the decomposable leapapition of the soil, and that 
our attention should rather be directed to ths latter than the former follows asa thing of 
course. 

17, A word about the drainage of the ordinary Bengali village itself. Itis dug out 
of the common rice-field level of tho country. Holes are loft owing to the mud of the floors 
and walls of the huts having been taken from them; tanks are dug also, and when the road 
has been. worn below mean level, it is repaired with earth taken from excavations mado 
alongside, which leave hollows and ditches of irregular width and depth rely connected with 
each other so as to form one continuous drain. Now these tanks, cesspits, hollows, and ditches 
are the drainage reservoirs of the village, and as their deopest parts are bolow the level of 
tho fislds -eround, they cannot be thoroughly drained away. Whin the village has become 
older, ang larger wells are dug, in order to save excavations, they are usually begun in ono 
Of tilesa’ Hollows or roadside ditches, and as there are well-privies inside the enclosure of the 
houses for the females, and as the cows are fed outside or in the angan, their droppings, 
the apings, the cooking fluid refuse, the excreta of children, &c., &c., are cast or 
flow outside, rise into middins, fill the cesspits, and overflow into the ditches and hollows 
fouling the wells and tanks, and raising portions of the village soil above field-level, but yet 

ving the unfilled hollows still below the ordinary field-level, and in a great measure 
into the waterways in tho neighbourhood. 
~ 18. he Rajah is right when he says-we cannot apply subsoil drainage to Bengal, 
r ht ae gone further and noticed that we cannot drain our village pits, hollows, 
which are below the level of the fields around. I find that the only 
jotions to the natural surface ne of our sion h are the unout 
th have heen left betwoon one ditch, hollow or excavation, and another, 
c sin the ditches occasionally, the position of wells in roadside drains, 
‘of shop verandalis or steps over strect drains in towns, and tho nets, bamboo-reeds 
it up by men and boys for fishing purposes in the neighbouring waterways. 
cannot help alluding moro ntly to the germ theory of disoase? 
be he very, something in the soil which the able and astute Rajah 
‘and, if not true, the organic matters on which the germs food 
on, Ab any rato the lalier i tho evil thot T contend must be got id ob 
i asaat Ragan: whether accidental or induced, by 
c, and ho thus quite. idity and ia, “But 





blood (sopticwmia’, and which cause cholera among fowls. Ata recent meeting at Paria ho — 
stated that “these maladies exist in the state of germs bottled in my lal At will, 
during two years for the first two, and for several months for the third, these germs, always — 
ready, can be pace out for new inoculation and new deaths.” He adds that he has proves. * 
demonstratively that epidemic constitutions do not exist, and that what corresponds to this” 
term is “‘a*greater or less abundance of the germs of the disease.” : 

‘When I was instructed by Government to set Dr. Wilkie to ‘work on the Burdwan 
fever enguiry in 1874, I directed him to uso the microsoopo in his investigations, und, doing 
0, he found the ant waters in and around the affected villages swarming. with these 
organisms. ‘The financisl pressure that followed the famine of that time stopped the 
researches, and I can only regret that it has not again fallen to me to push on the enquiry 
turther. 

20° Tf we consider that tons of focal and other depaying anintal and vegotable matters 
aro daily pumped through the sewers and carted and carried away by rail from Caloutta, and 
refkeot that a like proportion of euch matters remains in every village in Bengal, that they 
exo continually aecomulating end their decomposition is constantly going on, sjould we pat 
expect that they or the germs, which feed, grow, and multiply upon them in incaloujable_ 
pumbers, would infect the air andthe water, and enter the systems of the people? 
may itnot be that, when tho water is in such excessas to flow through the villages, it 
earries with it all the soluble organic matters and much of them which are so light as to 
romain suspended, and that thus the water and the current really scavenge, sour out, and 
make these villages healthy, notwithstanding the excess of moisture and the fine deposits of 
organic matters which are left behind ? I would just note that, in balancing the tindecided 
question as to which is the more probable cause of these fever-germs or decomposing organic 
matters, the balance falls to the former. It accounts for a variety in the disease itself, 
also for the difference of prevalence in one season and year as compart with another, and 
for the subsidence of an epidemic for years, inasmuch as germs in their growth, development, 
and abundance yary very considerably, whereas organic matter remains accumulating, and 
is but little liable to change. Thus the Burdwan fever has gradually abated till itis now 
of the ordinary type, while drainage and sanitation are unchanged; and a like fever has 
ocourred with Burdwan severity in several other districts, e.g., Maidah, Purneah, &o, which 
were previously little affected. 

21. With regard to the other part of the subject, viz. the obstruction of drainage by 
roads, &c., causing disease, it cannot be accepted as a proof of this hypothesis that those 
who were employed in the construction of the Jessore and Furreedpore road died in 
considerable ss The food, the water, and the clothing used by them, and their 


sure to sun, rain, and night-chills, to which they were subjected, ney. have had 
id the 


much to do with the result. At any rate the road is there still, an villagers 
residing near it do not specially suffer from fever. ‘The same theory is advanced to account 
for the mortality among the people who constructed the Grand Trunk Road in, if I 
remeinber aright, the Prison Committee's Report of 1889, written, 1 believe, by Lord 
Macaulay; but the samo fact may be averred to rebut it, viz. that the villagers residing along 
this road, from Howrah to Lahore, do not since its construction specially die from fever. - 

I should observe here that agues were very common in England up to recent years, and 
it might be with truth asserted that this disease vg Dena with the increase of 
roads and railway lines. It may, however, be said that more are made. 
there than in this country. This I cannot admit, for engineers, taught in the same 
school, have constructed both, and the companies who made the former are not the men to 
put in one oulvert more than they could possibly avoid. But that which has increased, oon- 
sequent on the construction of roads and railways, is cultivation. To such an extent’ has this 
increase been, as not only to take out of the fields the very organic matters I am t 
menting upon, but te necessitate the employment in their place of manures and even 
from the epee, Ii isa fair inference, I submit, that the English agues havo pen see 
the using up by high cultivation of all past and present decaying organic matter or | 
pollution. I should note also that these roadways were made and the agues ceased b 
mage sanitation, except this using up of organic matters for manures, was begw 
England. The samo progress in roads and cultivation is benefitting Italy, so. 
for its aguos, although general sanitation in towns is more backward there, an that ma 
our Indian stations and even the Terai itself have become healthy and aro still 
healthier not from increased drainage, but from extended cultivation. _ " 

‘ Returning to Indian roads, I should observe that if any of 
made with deficient drainage, they would either, as mentioned 
Cuttack, “* complacently yield to the floods and disappear,” or the i 
zemain stagnant, and lean on or lie against the upper side of the road or 
the opposite or lower side of the obstruction would te d 
ig- In my inspection tours I have been careful to note this ) 

into the comparative health of the people residing on either ride 
natural fall of the country. I have found the water not lyin; 
in hollows below tho surface level of the, fields, and 

ers prorat kept to one side only. It was also 1 
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"in any of the®distriots from Nuddea to Midnapore, and I havo repeatedly found this td bo 
ase elsewhere ; moteover, fevers are often worst whero there are n> roads, as in the Terai. 
22. Every officer in the Chota Nagpore Division‘reports that the natural drainage fall 
aod that there is no obstruction, but that, on the contrary, the difficulty is to retain the 

r 1 sural Purposes ; and the Deputy Commissioner of Lohardugga says that in 
‘this distriot, fever is not attributed to obstructed drainage, but to the action of the eun’s 
rays on the decaying vegetation of the vast forests in tho district, and to extremes of tem- 

ure. 


. 
23. Considering all the above-mentioned circumstances, especially tho facts that wo 
have less fevers after such an excess of moisture as to flood the country ; that we have agues 
where the drainage is excellent, although decaying organic matters are abundant ; and that 
eultivation alone does away with such matters altogether, I confess I am unable to explain the 
causes of thé Bengal fevers, except in the manner above pointed out. I would then 
adyocate that, in addition to removing as far as possible tho drainage obstructions already 
referred to, which may be found in villages, the means of traffic be increased, whether’by 
ba roads or railways, so that by an extended cultivation, not only for home copsumption 
but Yor foreign export, all the village organic matters (collected by a proper conservancy 
from house and publio latrines, from middins, drains, and cesspits) may be applied to fields, 
used up and rendered harmless in the growth of plants; that these hollows, cesspits, &e., 
bo covered over with a layer of fresh eurth taken kom, rounds’ of high places, if any, or 
evenly off a neighbouring fiold, and that the drinking-water be protected from night-soil, 
Kitchen fluids, surface drainage, &c. Improved dwellings, better clothing and sleeping 
arrangements, and healthier habits of life generally will gradually ensue, 


Ciroular No. 45, dated Calcutta, tho 15th May 1878, 


From—Ronxrr Harvey, Esa, u.n., Offg. Sanitary Commissioner for Bengal, 
To—The Magistrates of 44 districts in Bengal. 

Imave the honour to forward for your consideration copy of a memorandum by Raj 
ber Mitter, ¢.8.1., on tho subject of obstructed drainage asa cause of fever, and o! 
‘om the Officiating Secretary to the Government of Bengal, directing me, if I agree 

‘Views expressed in the pamphict, to bring the subject to the notice of district officers, and 

int out to them how much can be done, at small cost, for the bettering of drainage. I have 

too short a time in Bongal and havo seen too little of the country to commit myself 
unreservedly to the Rajah’s views; but there is sufficient primd fucie probability about them 
to mako it worth while to tost them practically by removing obstructions to drainage wherever 
possible. Diminution of fever should, and in most instances would, follow to the clear gain 

‘of those living in the neighbourhood. 4 

2, Tho relation of dampness to fever, and the possibility of eliminating tho latier by 
ig rid of the former, are two of the best known facts in hygicnio science, and the Raj 

is no doubt quite right in assuming that increased dampness is capable of intensifying the 

ordinary endemic fever of the country into an epidemic. The great annual rainfall, the 

ral flatness of the country, and the fact that rico, the staple food of the people, requires 

Reise natural or artificial irri; yn, make any goneral drainago scheme practically 

impossible, and we can hardly hope to get rid of aguos, as has been done in England ; but 

posed also. do much to improve local drainage and to reduce fever to a minimum. When 

‘the ordinary fever of a locality suddenly increases in severity, and it is observed that houses 

erly dry have beoome damp, as seems to have been pretty generally the caso where the 
oE feyer has been met with, some obstruction to the drainage is certainly pointed to, 
7 that obstruction can be traced to new roads or dams or embankments, means 
e taken to obviate the evil by providing"suflicient waterway. 

Committee recently appointed to enquire into the great prevalence of fever at 
found conolusive evidence that the main cause of a sudden aggravation of the 
iruction to drainage caused by well-meant efforts to improve it. Other causes 
the wnhealthiness, as they no doubt do everywhere, but the evidence was 
water-logging of the soil was tho chief factor. The Rajah’s views as to the 

of the natural drainage of the country ara, I beileve, correct. The draina; 
away from tho rivers, the beds of which by ropeated deposits of silt are, 
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reason to believe that small local obstructions are frequently caused by 
ring with the drainage of village eal REN. ne It would be 

w in how many ces these have been followed by increased fever, and . 
s aft 10 \d I shall be tly obliged 

the theory as may have come or 
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Dated Onloutta, the 11th October 1879, * 


Frori—Banoo Kiistovas Par, Secretary to the British Indian Association, 
To—The Secretary to the G8vernment of Bengal, Financial Department. == 
‘Wirt reference to the Resolution of His Honor the Lioutenant-Governor, on the ee 
of imy ent of the drainage of towns and villages ag a dated the 29th ae ar 
ublished in the Supplement to the Caleutta Gazette for 8th May 1878, I have the honor, by 
reese of the Committee of the British Indian Assoviation, to submit the following 
remarks for the consideration of His Honor. * 
2. Nothing could be more desirable than the instructions of His Honor the Lieutenant~ 
Governor on the subject. His Honor remarks :— 


A “The dar peanemt of the drainage of towns and of village sites is a subject to which 
* the Lieutenant-Governor attaches the greatest importance, and in his opinion 
there is no room for doubt that one at least of the chief cases of unhealthiness in’ 
Bengal, and 24 the fevers which in late B oroe have done ies eet and have 
, caused 80 much misery, suffering, and nfortality amon, people of large tracts ° 
of country, is the excessive humidity of the so ‘caused by obstruction to drain- | 
age, 


His Honor continued— . 


“The obstruction is no doubt in come eases caused by roads, railroads, or ombank- 
ments, and it is the duty of Magistrates, as well as of all other officers si 
local influence or authority, to seo that such obstructions are remedied by the 

vision of a sufficient amount of waterway by means of culverts and. bridges. 
The value of these culverts and bridgos is much enhanged when they aro 
accompanied by drains leading into them, constructed along the sides of the 
obstructing embankment, and when care is taken to secure sufficient drait on 
the lower side of the embankment to carry off the water to the nearest bheel ~ 





ion 


or river.” 
His Honor then went on— . 
“Under existing laws Oollectors, Magistrates, and Manicipal bodies haye ample 
“a cobwrars. ip eating "with "the mat ta hy great tal oct ‘of cases expensive. 


works are not required; very often indeed the expenditure of a few hundred — 
rupees will give relief to thousands of suffering human beings. No doubt it 
may be urged that, as the money expenditure in most casos ld be so small, 
the sufferers might reasonably be expected to help themselves; but the know. 
which all” Magistrates ‘must possess of the habits of the poople will 
satisfy them that associated labour for the Bathe good is not gen to be. 
‘expected in tho present day from native populations. What is required to be 
done must, for the most part, be done either wholly or in part by public officers 

or public bodies.” J 


a 3. It bas, however, been brought to the notice of the Committee that the practical. 
working of the Resolution has not heen sufficiently t or decisive. The information. 
the Committee haye received on the subject is con! by the Kesolution of His Honor 
the Lieutenant-Goyernor on the administration report of ‘ommissioner of the Burdwan 
Division, published in the Calcu/ta Gazette of the 24th ultimo. ‘The Committee transcribe 
the following remarks from the Resolution referred to :— nee 


“In Hooghly, the epidemic was very severe between August and January 
connection with this serious prevalence of a virulont type of fever, the 
of village drainage is of great ii ince. ‘The attention of all distri 0 
was specially drawn to this by ment Resolution of 29th April 1874 
it was pointed out how much might be dune to improve the aiteeey on 
of the people if Government officers would only interest themselves 
in the matter, and assist the inhabitants in accomplishing the small and 
sive work which in many cases would suffice to remove the cause f 
suffering and death.” : pate 
The Committee are aware that the attention of district officers 

mtltiferious matters which scarcely leave them timo for attending to a 

the one under notice. At the same time the importance of this matter, 

and lives of thousands and hundreds of thousands of people in the 


y "7 
| 4. His Honor bad directed that the engi 

*  ghould be employed in laying and devisin, Be together 
smerny oh eile eet Bg ai 





N n are humbly of opinion 
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-» 6. The Road Coss Committeo is an which, in thoir humblo opinion, is best 

: Wiis Soe dbo parpnes opie notes. Tn the place, the Road Cess Committee has branches 

i ) sub¢ of the district to which it may belong; in the second place, it has at- its 

¢ | an establishment whose work is allied to the improvement of drainage, for the same 

. who look at the roads can also look at the drains. If the officers under the em) 

Road Cess Committees be instructed to report upon the drainage of villages ‘in’ whi 

it may be their duty to cpnstruct and maintain is, much usef information may be 

ixed, and the requisite improvement may be effected cither through thoir agency or under 


supervision, 

6. Tt will not of course bo in strict accordance with tho provisions of the Road Cess 
Act to divert any portion of the Road Coss Fund to the improvement of drainage, but 
funds will bo available from four sources, viz. (1) Forry Fund, (2) the Embankment Fund,” 
(8) tho Sanal Fund, and (4) the Municipal Fund. His Honor the Lieutenant-Governsr has 
Tat ruled that the surplus of the Berry Fund ought to be applied, among other things, to 
the improvement of drains. The Embankment and Canal Acts impose upon the authorities 
concerned the obligation of maintaining the drainage channels intact, while the improvement 
‘of drain is a legitimate gherget the Municipal Fund. . 

> ‘ith regard to the Embankment and Canal Funds, there are officers who may 
execute the necessary works, but the Committee believe they will better realize their sense 
of ibility if they see an independent authority vested with the power of reporting 
upon their work, If the Road Cess Committee bo instructed to stir up these officers on the 
report.of their own engineering staff, wholesome activity will doubtless be exhibited. In the 
same way the Municipal Committee would feel a stimulus if they were made accountable to a 
District ittee liko the Road Cess Committee for their exertions in this direction. It 
is observable that many eoutitpal committees have no enginooring staff of their own, and 
thoy will derive material assistance if the onginecring establishment of the Fioad Coss 
Committee be mado a¥ailnble to them. 

8. In order to scoure perpen attention on the part of the Road Coss Committees to the 

Fascuineey of this work, the Committee of this Association would suggest that they should 
required to make a quarterly report of progress to the Commissioner of the Division, who 
in his turn should be directed to make a report to Government. The Road Cess Oom- 
mitteo, in order to make the necessary roport, should instruct their engineer officers, 
who are travelling officers, to make a report in detail on the state of drainage in the travt 
of country through which they may pass, and suggest improvements which, as remarked by 
His Honor the Lieutenant-Governor in the lution under notice, will be generally 
simple and ; the Embankment Department, the Canal Department, or the Municipal 
i ‘as the case may be, may be called upon by the Committee to execute the neces- 
sary works, or deposit with the Committee the estimated cost for such works, who will in that 
ago be able to execute them through their own agency. 

9. It might stimulate the Road Oess Committees and other local authorities concerned, 
and satisfy the publio if the Government should be pleased to publish in the official gazette 
a sonty report. of progress of-the different iets, with such remarks as His Honor 
may think fit to make thereon. : i 

~ 10. In conclusion, the Committee « that His Honor the Lieutenant-Governor will 
batsmen to take the above remarks and suggestions into consideration, and to issue such 
in the matter as to His Honor may seem meet. 


uy Dated Darjecling, the 12th June 1880. 
~ RESOLUTION—By the Government of Bengal, Modical and Municipal Dept. 
8 has read with interest the full and able submitted by 
ais of the district reports submitted by .. 
gp held by the lato Rajah Dogumber Mitte, 
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2, Tho Lioutenant-Govornor is, however, glad to. fin 
Government that within the ape and unions: 
the issue of the Government onders.of August 1877, to improve local 
duce that improved. conservancy to which the Sanitary Commissioner. 
such. great importanos.. Very much, however, still ramains to bo: 

i ee or eipanerinag fa oe beset i cmcyir ses i 

provision of effective surface-drainage in towns and 1 ages to the in 
conservancy, and tothe purification of the supplies of drinking- + 
mised, if in any case municipal funds are inadequate for the soeying, out, 
schemes likely. to do good, on. a. largo scale, tho Lieutenant-Governor 
consider reasonable applications for assistance: In Dinagepore and. Run 
drainage have already been started with the help of Government, which axe: exp 
materially to benefit those stations., But, gonerally. speakingy. as. fab as municipaliti 
concerved, they must, be content to advance steadily, though perhaps: slowly; ‘in the: 
improvement, as their ansing means may cose pation sii tecashpcuanab 

3. In villages not under muni regulations of any: pit iscimy ) expact 
much, saxitary improvement unt Re people; b§come: more sensible of its’ advan’ jt 
Steps are, now, being taken, to-have tho rudiments of: sanitary’ knowledgetaught in 
primary and, other local, schools, of Bengal; and: it may be hoped:thaty ere’ many yeart® 
are, past, a change in feeling-and opinion onthis subject will.come over the mass:of¢ 
the people, Meantime district officers should/do what they can.to eneourags the* makitig! 
of tanks and wolls. for. the supply of good. drinking-water, while zemindays: and other” 
enlightened members. of the native lendholding class will oftew be able, et small-cost:to" 
themselves, to effect improvements in drainage on:their estates to the obvious benefit-of their’ 
poorer, neighbours. * 

4. In respect of the general improvementiof district drainage, the weight of oj 
among those consulted is adverse to the suggestion that the District: Road: Committee” 
be,placed in charge of all, such, works. within, the district.. Municipal works'wnd'works in 
charge of canal or embankment engineers of the Public: Works Department could not certainly” 
be placed under District Road Committees: In the, Cess: Billy however, which*has 

assed the Bengal Council, power: has been given to these:committees ta spend part of 

Finds upon “ the-construction and peeahonmaes pines means) and. appli 
ing. the. supply. of, drinking-water: on for providing: or improvingydritinaga!’ 
enable thom, to initiate. and carry out: > useful: works;. andy its shouldbe” fs Lamegy oh 
instruction to the district engineer and his.stalf to lose no opportunity. of bringing 
Committoo-and tho, Magistrate. of | the district any,obvious obstructio: ef pt 
be discovered by.them in the course of: their ordinary:duties.. ‘The-existing law giv 


‘beon already pointed ont, large powers: to: the: district» officer of ‘remedying “such: ovilsy 
There is no reason also why the district engineering stasbishould) not, be» utilized’ at times int 
superintending their removal, so long as this does: not. interfere with their proper work. 
6, For carrying; out more extensive: schemes of: drainage;iwhich involré 
ion, . the 


of. reclamati amended Drainige Act; which ‘has :justy received tho: mek of the © 
Governor-General, will provide inoreasod facilities. The Lieutenant-Governor' hopes! to’ 
seg, largo. advantage, taken of the. provisions )ofthateAct,cand will) asifarc as) ile, 
bo, tl to, lend; the services of Goyerament engineers» for the «purpose of i 
and developing any likely projects of that class... Meantinio. the. very. i 

suggestive report by Mx. Whitfield on the drainage of the 24-Porgunnahs will bo 

{tie Tnrigation Branch ‘of tho <Pnbtio-"WorksDepartment ol thuetorsenmint for early 


consideration. The Government, willy be. realy song @. every. Sa ae to render — 


-possible the [carrying out. of the schemes, sugges 
them evel it be jsound. | Something is alandy in th 
drainage:sluices. in tho. 24-Pergumnahs, ym Provineia! 
Seana adr cei Cgetege em 
xt ion, i jet. i in i i a - 
6... The reclamation of the Salt Water to whish’Ma. Whitheld refe 

which the growing provalonce: of fover in’ Caleutta makes \it"-vory desirable 
brought:forward.| Lieutenant-Governor would be! . 
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wl r " 

to Dn Lanta everor shee iy ear of A. 
and. public bodies, or with thoso.!directly interested,’ 
ment and reclamation, availing themselves of the: 
aie elavalellanimated the aid which’ 


x Mr, 5 
eon done in: the-w 


ss 


. 









a : ; A 
Pe sea Ne capebierase oh das fa i 
} ‘Macavuay, Bsa., Oflg. Secy. to the Govt. of Betigal, 
To—Phe Conmtistonsia of the Burdwan} Presidency, and Rajeliahye and Coch 
owt Wi 0c) aaoronnitegk. 
enough to, submit an oatly report, 
ira of roar Hirieion pence 
e : neh 1h Fine last spy ; 
‘wa for wi rou with dirctilar No, 8T Qf the sime date... The Lieutenant. 
attaches very’ 'to the steady prosecution of measures to remove, obstz 
to drainage, and he desires to know if any special provision has been made for such works by 
any District Cess Committee, how far the district engineering staff have assisted in bringing ter 
obstructions to notice, and generally what action has been taken by the different district 
officers in tho matter. . f 

























$ ; Dated Calcutta, tho 17th May 1881. 


<s RESOLUTION—By the Government of Bengal, Medioal and Municipal Dept. 


Reap again— 

Government Resolution, dated the 12th Juno 1880, on the subject of improving the 
drainage of towns and villages in Bengal, 

Read also— : 

(1) Letters to the Commissioners of the Burdwan, Prosidency, and Rajshahye and 
Cooch Behar Divisions, Nos. 5-7, dated the 18th January 1881, requestin 
then? to separ what measures had boon taken in each district of their 
respective Divisions upon the orders contained in paragraph 4 of the 

“3H Government Resolution above quoted; whether any special provision had 

eer been mado for tho removal of dbstructions to drainage by any District 

i Road Cess Committee; how far the District Engineering Staff had assisted 

in bringing obstructions to notice; and generally what action had been 
taken by the different district officers in the matter. 

(2) Replies from the Commissioners named. 

In the Government Resolution of the 12th June last, quoted in the preamble, the 

attention of district officers was drawn to the necessity of providing for the genoral improye- 

ment of district drainage, and it was observed that tho District Hugineer and his staff should 

be instructed to lose no opportunity of bringing before the District Road Cess Committee 

* © and the District Magistrate any obvious obstructions to drainage which they might discover 
the course of their ordinary duties. It was pointed out that the oxisting’ law gives the 
strict officer large powers of remedying such oyils, while District Oommittees are 

empowered by the new Coss Act to spend part of their funds upon “ the construotién and 
‘maintenance of any means and appliancos for improving the supply of drinking-water or for 
widing or improving drainage.” As regards the moro extensive schemes of drai 
volving questions of reclamation, the attention of district officers was drawn to BM 
ameuded Drainage Act, and it was said that the services of Government Enginesrs would 

‘be lent for tho purpose of examining and developing projects of that class. ‘It was added 

that it would rest with the local officers and public bodies, or with those directly interested, 

to bring forward schemes for improvement and reclamation, availing themselves of the 

“powers which were given them under tho law, and of theaid which,Goyernmont was always 

‘anxious to afford them. 

|. Very. little appears to have beon dono in tho district of Hooghly, and nothii 

fs Brrdnas, & give elles to the onlors of Government. ‘The Commissioner salen that Ie 

7] to visit: districts shortly, and in consultation with the Oollectors, to elaborate 

for a ‘io inspection of the nite, His view is that a definite tract 
k ‘tbe joroughly 
of pmagee 
















rstematic 
Y : veaken sn hand each year and thi cleared of all obstructions. The 

should examine the selected tract and submit a scheme to the District 

* 6 mittee, which should endeavour to provide funds and carry out the work, 

by subscriptions from wealthy landowners, Tho Licutenant-Governor dosires that 

nissionor will submit a further report on the Ist January next of the steps taken 

thodrainngo. ay : 

‘the districts of the Rajshahyo and Cooch Behar Division no improve- 

Le ml ee for want of agen remonts 
d any large | nd of money, if the Distri ‘ineerin; 

District: endeavours to induce tie zeriindars and the villages: 

vithout st ibutions from Road Cess Funds. > , 
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GAME rents nice “ Te oe 
IN ON THE EXCISE ADMINISTRATION OF THE YEAR 
‘ 1880-81. ° ; 
5 SA allah rarest — * e 
me *  PINANCIAL DEPARTMENT—EXCISE. 
, Calcutta, the 16th November 1881. 
f RESOLUTION. 


The Excise Report for 1880-81. 


‘The only changes in admifistration made during the year were an increase 
in the price of excise opium in all districts outside the Patna Division, and the 
adoption of rules for the importation of charas with a duty of Its. 8 a seer. 
The also saw the outstill system further developed and extended. 

a The fmancial results were very satisfactory. There was an increase 
of Rs. 18,45,528 in the revenuo with an increase of Rs. 997 only in the charges. 
The following statement shows the progress made by this branch of the 
revenue of late years :— 








Puniop. Revenue. Charges. Net revenue, 
A fi from 1874 “7 ze os 
-Verage 0) ive years Diy 
to 18 = w  68,78,043 293,890 60,79,653 
1879-80 ig w- 72,09,817 2,065,245 69,44,672 
1880-81 a 85,05,345 266,242 82,890,103 


Compared with the first period the past year thus shows an inercase 
of nearly 22 lakhs in the revenue with a decrease of over } lakh in the charges, 
Only four districts, Moorshedabad (Rs. 12,179), Darjecling (Rs. 2,700), 
Pubna (Rs. 2,282) and Julpigoree (Rs. 786) show a decrease of revenue in 
1880-81 as compared with 1879-80. Tho largest increase is shown in Gya 
Rs. 1,63,654), Patna (Rs. 1,835,774), Bhagulpore (Rs. 1,06,460), Lohardugga 
(ts 91,835) and Caleutta, with Suburbs and Howrah (Rs. 86,305), The 

lowing statement shows the s amount, of excise revenue in each division 
with the incidence on the population. The figures of the recent census have 
been taken in calculating the percentage for 1880-81. The incidence of" the 
_revenue in 1879-80 was thus really less than the figures taken for that year 


would show. 
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prea which the incidence ‘was nighea were Patna (Rs. 86), 
29), Gya (Rs. 23), Lohardugga (iss 22), Hooghly ( 

ae. and Bhagulpore (Rs. 18) and Hd: 


ah qndieiess ¢ 
a rt detag in Durbhunga, Nuddea and Rajshahye (Rs... , Jossore, 7» 
Neokhally ‘unge and ‘Tipperal (Rs. 4), roped pore ea Sin, om (Rs. 3) at 
(Re. 1). It is to be observed, however, that both Patna and = 
show a mek larger revenue from wine and fermented liquors, including tari 
eng pect vets than any other district in the Bice The revenue under this 
was Rs, 90,519 in Patna and Rs. 80,163 in Gya. “In only three other ~ 
Senile Paste, Mozufferpore, and Durbhunga—did it exceed ‘Rs, 50,000. 
The incidence of the revenue from spirits in these districts was. only Rs. 
and Rs. 17 respectively for every hundred of the population. - j " 
3. The following table shows the share of each division and of Caleta 
in thejgrose i increase in the revenue :— 












; ‘r= 
Rs. 

Burdwan... Se we 182/602 
Caloutta with Suburbs and Howrah... he 86,305 
Rest of Presidency in sis is 69,612 . 
Rajehahye and Cooch Bohar i re 26,048 
Dacea ae ia a oe 67,286 
Chittagong ... Ps v0 te 40,651 
Patna ey te a ve 607,291 Mabie 
Biegrtien a Sie ary Ne 
ee Megpore. ve ‘as ve 160,874 4 

Total Je °78,45,528 ce 






The average revenue for every hundred population was Rs. 2 on 
manufactured. after the Euro, mothod, Rolo. 6from country opirita, Rex 1 ie 
wine and fermented liquors, Rs. 2 from opium and Rreparanions of opium and 
Rs, 2 from ganja and the like, The different divisions contribute in the 
following order to the revenue under the ‘three heads of country 


7h ace aE and drugs :— 
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‘The past year thus shows a decrease under the single head of Rum only, 
at ee with its predecessor. ‘his decrease corresponds with an increase 
in the competition of Shahjehanpore rum which pays duty to the Excise 
Department of tke North-Western Provinces. Arrangements have now been 
made to secure a share in this duty for the Bengal revenues. On the expiry 
of the current five years’ financial settlement, all the duty will be credited to 
this Government. Under all other heads, especially under Country Spirits, 
Ganja, Opium, Imported wines, Pachwai and Tari, there is an increase. This 
general increase in the consumption of all exciseable articles was the natural 
result of the splendid harvests of the two years, and the growing prosperity of 
all classes of the population. 

5. The following statement shows the progress of the extension of the 
outstill system and the financial results that attended it during the year :+ 







‘Buors, | RuvEiNcn yao FEES AND 














oe 
ats, | ow | ita, ‘| seats. one, | tut 
Rs. ‘Rs. Ke, 





‘sh 





ot 














bi | thle | aah 












dder di stom’ was! withdrawn during the year from 

» Rajshaly ask cea Connie Bakar; Dag Chisago and Patna’ Divisions 
- from eiince “Manbhoom and Singbhoom. @ general results are 
, and as arule the outstill system was introduced with discretion and 

_ But an examination of the returns leaves no doubt that in some 

District Officers took an erroneous view at once of the interests of 

uid of the interests of the people. The outstill systom has been 

be'the only system that can be w: With suecoss 
Bengal. “But to ensure what is more important 


' sale of illicit li at nominal rates under the 
pic yo i lpr by fhe 









exercise care PRE Se “sites for shops; and stimulate a 
pee among the bid 


for licenses, there can be little doubt 
een the case under the fixed duty system, the revenue paid to G 
and the price charged to the public will rise with the desire and power of 
public to purchase.” It is only by confining the number of shops and stills 
to the genuine wants of the ‘district, fixing a substantial upset price and 
encouraging competition among candidates for licenses that the price of Hager 
can be kept at rates sufficiently high to act as a check on consumption. ‘Thes 
considerations certainly received little weight from some District Officers in 
making the settlements for 1880-81; and the Lieutenant-Governor now learns 
* with regret that they have in some districts been set aside with the sanction of 
the Board, even in making the scttlements dor 1881-82. In Bankoora the 
number of shops was increased from 190 in 1879-80 to 273 in 1880-81, or 
from 1 shop for every 5,097 inhabitants to 1 for every 8,824. In fact, with 
the exception of Darjeeling, where there was also some undue multiplication 
of- outstills and where the circumstances are special, the numberof shops was 
ater in Bankoora in proportion to the population than in any other 
Hietriot in the province. At the same time the maximum fee paid for 
a license was much smaller than in any other district outside Orissa, where 
the consuniption of country spirits is insignificant. In Monghyr the number 
of shops was 478, or one for every 3,967 jnhabitants, in 1579-80. This was 
increased to 493 in 1880-81, while the highest feo paid for a license fell from 
Rs, 5,472 to Rs. 3,324. In Gya the number of shops was increased from 
482 to 493, andin Patna from 3803 to 364. The Lieutenant-Governor is 
willing to allow that in districts containing sparsely inhabited tracts it 
is impossible to adhere to rules regarding the proportion of shops to population 
which may be appropriate elsewhere: but he can see no. good ground for such a 
multiplication oF. shops as has been allowed in thé districts aboyenamed. In 
Darjeeling and Maldah, and apparently in Burdwan and Lohardugga, the 
number was also unduly large. It is reported that the orders given in the last 
Resolution have been generally attended to in fixing the settlements for the 
current year, and that a ausbes of 683 has been made in the number of outatills 
in 12 districts, while in most cases this has been attended by aconsiderable increase 
of revenue. In Gya 205, in Patna 114, in Sarun 66, in Beerbhoom 58 and in 
Darjecling 23 out of 45 have been closed, while the average monthly fee 
outstill has risen in Patna from Rs, 101 to Rs. 158, in Gya from Rs, 56 to 
Rs. 154, in Surun from Rs. 48 to Rs. 78 and in Darjeeling from Rs, 58 to Rs. 142/ 
This is precisely the result which the Lieutenant-Governor foresaw in urging 
District Officers to guard against an undue multiplication of shops. In the 
settlements of some districts, however, the clear injunctions of Governm 
appear to have been altogether disregarded, In Monghyr the 
has only been reduced from 487 to 434, in Bhagulpore from 290 t 
in Maldah from 155 to 126, while in Bankoora no reduction has b 
It is stated that it was only on the strong remonstrance of the Collec 
Bankoora that the Board allowed their original orders for a redu 
shops to remain ie abeyance, and that in sanctioning the reduction in th 
districts named they similarly acted on the representations of the locfil o 
The Board, as now constituted, express regret that larger reductions 1 
insisted upon, ‘he Lieutenant-Governor shares the t of the 
he desires that the grounds on which the Collectors B 
Bhagulpore, and Maldah obtained permission to contrayene the 
Government may be fully reported. The Lieutenant-Goyernor 
making the settlements for 1882-83, the principles laid 
Government orders last year will be carefully observed. The 
<3 ate report to Government the settlements sancti 


8. Onthéother henge trquite cloar that in the 
Behar, Dacca, Chittagong and Orissa Divisions, and 
Nuddea districts of the Presidency Division, there 





a ? ; “ 
mtstills, ‘Tho average population to each outstill is 44,164 in Chitta- 
30,878 in Dacca, 25,935 in Rajshahye and Cooch Behar and 32,998 in 
- The continuance of it distillation.in some of these districts plainly 
hat there is a want which may be legitimately supplied by a judicious 
increase in the number of shopg. The Board specially refer to the ana i 
, where the police in the course of an ordinary investigation found illicitly 
* listilled spirits in faa orace in one village. Dinagepore now contains 76 out- 
e with an average area of between*30 and 40 square miles each. Under 
the old system there were only 49 shops, supplying an average area of 
between 60 and 60 square miles each, and the Board justly observe that “it 
can easily be imagined to what extent illicit distillation must have formerl: 
flourished, when, with a diminished area to be supplied by each shop, and witl 
a distributing agoncy directly interested in the suppression of illicit dealings, it 
is still carried on to the sorious extent indicated by the instance mentioned by 
missioner.” bd i 
7. It should be recognized as one of the first duties of a Collector to be 
thoroug! acquainted with the requirements of his district in regard to 
excise. The Lieutenant-Goyernor presumes that each Gollector has a special 
map on which the position of each outstill is marked. A copy of such 
a map should be submitted to the Board with the proposals for the year’s 
settlements. The map should be marked off into squares of ten miles, and this 
will at once show whether there is a tendency to allow too many shops to be 
established in the same part of a district. here a recommendation is made 
for the establishment of outstills in the neighbourhood of one another, the 
circumstances of the case should bo fully explained. It is the establishment 
‘these clusters of outstills that is most likely to reduce the price of liquor 
-by causing the distillers to compete with one another for the custom of. the 
consumers. ‘The object of District Officers should be to encourage competi- 
tion, not among those who have obtained, but among those who are seeking 
to obtain, licenses ; not among those who actually sell the spirit, but among 
« those who are desirous of acquiring the right to sell spirit in a certain locality. 
8. The question of the effect of the outstill system in encouragin| 
the consumption of liquor has been very fully discussed by the loc 
‘The Lientenant-Goyernor finds that in a few districts, such as 
Gya and Patna, where the system has been mismanaged 
in tho face of the orders of Government, some increase in drunken- 
»ness among the labourng classes is reported. ‘his is the result that 
must ensue where shops are multiplied and let for small fees. The dealers 
compete among themselves for the custom of consumers instead of bein 
led to compete for the original right to sell, and they are eaated. 
irits at low rates because they have low rates of fees to pay 
te. Precisely the same result would ensue under the mdi 
stem if shops were scattered in clusters over the country while 
e of duty.was reduced to a minimum. It is a result which is independent 
‘system under which it is allowed to occur. In those districts, however, 
the Lieutenant-Governor is glad to say that they form the large majority 
h . the outstill system has been managed with discretion, and 
orders of Government have been strictly obeyed, the results 
-vory different. Illicit distillation has been suppressed and tho 
the State are protected, while the people are supplied with a 
‘woak spirit at reasonable rates, That a larger actual uaa of this 
‘is-consumed there can be no doubt, but there is nothing whatever 
it the const of spout has bey d, beyond the one 
stakes place when the people “have money to spen 
ee has been in oe aay promoted cs the out- 
athe Collector of Hi hly says: ‘As we must provide some 
into3 Py x “the clLeap outstill brew to the concen- 
distilleries, and from a moral point of 


I would the consumption of a 

gallon of wiisky.” No comparison can be 
ually consumed under swig two systems, 

rl ‘Pecpaleee ‘as accurate, and the 
_ Nevertheless the Lieutenant- 
actually spent more money on 


ae 





drinking during the ‘ears than they did before, 

Hewewer isa ranilt vitae oasa’ burs oceurted altogethér apart 

change in system. Evidence of the inereased expenditure on exeis 

presents itself on all sides,’ and the increased spending’ power of the 

shewn equally in larger sales of the ordinary articles of “cominerée. i 
standing the compe.ition of outatill liquor, the quantity passing into consutption 
from such sudder. distilleries as remain ha’ shown a steady iftercasé. In’ 
Calcutta and the Suburbs with a decrease of seven shops it rosé from 161,465° 
gallons in 1879-80 to 173,342 gallons in 1880-81. In Hazaribagh, while the 
number of shops was constant, it rosé from 84,871 to 48,750, and in 
Lohardugga, with a decrease of one shop, from 17,619 to 20,149. Here 
is unmistakeable proof that people who are not applied from outstills have 
more money to spend on spirits and that they will thus spend it, 
The Lieutenant-Governor sees no ground for supposing that the people 
of the rest of the country have different tastes. That this is not ¢he 
case is shown by the increase in the consumption of other articles of 
excise. The people have spent more money on ganja, on opium, on imported 
wines, on pachwai, of tari, on madut, on siddhi, on charas, and on majum. 
The case of ram, as has already been explained, is special. Under every other 
class of excised articles more money has been spent than was spent in'1879-80, 
and the Lieutenant-Governor sees no reason why country spirit should be an 
exception. ‘ 
9. There remains the question of thé quality of the spiriteoffered for sale at 
outstills. It is admitied that the illicitly distilled liquor which was largél 
consumed under the sudder eet system was generally adantanved. 
Some persons, however, have asserted that the outstill liquor is of even 
a worse character, tnd the Lieutenant-Governor has desired the Board to 
obtain samples from several districts through reliable agency and to have them 
analysed. Meanwhile, one gentleman has recently been good enough to supj 
Government with two samples of what he believed to be a “ wretched concdé- 
tion which is drugged and corrupted with all manner of cheap and nasty 
nareotics.” A bottle of this spirit was suid to be capable of rdking two men 
drunk, and it was added that 1t not-only aa: intoxication, bot brotghe on. 
excessive thirst, “ a feeling of langour,” and “ a severe headache.” In consequence, 
apparently, of the symptoms it produced, it was declared to contain ntit vowira 
ane dhatura. The Licutenant-Governor has had these ‘samples tested by the 
Chemical Examiner, and the following is an extract from the report reccived” 
from Dr. Warden :— 


“The bottles contained 112 o, ¢. each of slightly turbid fluid, acid in- i 
which had the characteristic odour of mahwa spirits. Tho gentenis of No. 1 bottle 
on distillation 10:96 and No. 2 bottle 13-43 per cont. of London proof spirit 
Reet ‘and the active principle of dhatura, nuz vomica and aconite were ¢ 
for, but with negative results. The solid residue aftér removal of ‘aléohol 
Of the mixed liquors was injected into a cat's stomach without causing 

“Regarding the question of adulteration of country li 
nue vomiea, Ahatura, &e., are sometimes used in the mani y 
able to ascertain, the admixt made cither during the Thee pe 
the distillation of the liquor. Wit exceptions the active prin 
drugs are non-volatile at the temperature of boiling water, and ’ 
nua vomica, dhatura, aconite, &e., belong to this class, the result ae 
drugs may be added to the contents till during distillation, yet i 
‘be found harmless. Obviously the addition of dhatura, &c., to liquor after it-has 
would rénder its poisonous. . : uae 

“I believe the only adulterant purposely added to country liquor is 
* This analysis entitely bears out the opinion already e 
Government. after enquiry in Coahiat ‘parts of the 
Licutenant-Governor sees no reason to disbelieve the 
outstill liquor is more wholesome than ‘the ‘con 
at sudder distilleries, and that it is only adulterated by 

10. The revenue from ‘country-made Rum, 
showed a decrease of Rs. 29,003. ‘The number « 
liceiises issued was only 154, against 161 in the: 
reali te fees was Rs. 38,334, against 
year including fees which would have been 
ments been d 
t 








































-af duty amnotnted to Rs, 78,462 only, against Rs. 1,11,392 in 
- 9-80. and Rs. 2,00;546 the ay of the years 1875—80, This is chiefly. 
Pe of competition of Shahjehanpore. rum. The quantity of, this 
it imported has been 20,476 gallons in, 1878-79, 22,798 callecd in 1879-80, 

and. 25,808 gallons in’ 1880.1. After the close of the current year all the 
duty will be ctedited to the Bengal Government, “ 
“11. The total number of licenses, wholesale and retail, for the sale of 
Imported liquors was 931, against 834 ir 1879-80, The increase in the revenue 
from fees was still larger,—from Rs, 1,29,504 to Rs. 1,67,634. This points to 
increased competition under the auction system resulting from brisker trade, 
The duty on these liquors is credited to the Imperial ‘Treasury as Customs* 
revenue. ‘The amount realized in each year on liquor actually passing into 
consumption was— 

















Wine and liqueurs, Spirits. Beer, ke, ‘Total. 
. Rs* Rs, Re. Rs. , 
a * 4879-80 ws 252,022 —-—_9,71,982 80,262 -—«12,53,566 





1880-81 wee 2,56,406 10,87,750 80,594 18,24,750 
- 12. The reyenue frem Zari is entirely derived from license fees. The 
number of licenses issued was 25,562 against 21,578 in 1879-80, and the revenue 
realized amounted to Rs. 6,42,899 agains Rs. 6,833,617, The inerease was 
most marked in the Dacca Division, where the number of licenses for unfer- 
mented tari rose from 38,079 to 6,827. There was also a satisfac: 
increase from 334, to 748 in Tipperah. The Board propedy. give credit to. the 
local officers for this result, and they are of opinion that when the tari-tap] 
are made acquainted with the law and the rate of fee, there will be no aia. 
culty in obtaining a further increase. 
13. The number of Pachwai licenses was 2,034 against 2,066 in 1879-80, 
but the revenue from fees inereased from Rs. 1,38,812 to Rs. 1,53,996. In | 
some districts competition produced a large increase in tho revenue from fees P 
with very little increase, and in some even with a decrease, in the number 
of licenses issued, Thus in the Sonthal Pergunnahs only three new licenses 
were issued, but the revenue from fees rose from Rs. 11,165 to Rs. 16,254. 
In Beerbhoom the number of shops was reduced from 475 to 450, but 
the revenue from license fees rose from Rs. 44,557 to Rs, 54,078, The Board 
observe that the increase in Beerbhoom was due to the transfer of shops from 
Moorshedabad. This is not clear, A decrease in the number of shops and the 
-revenue is shown in Moorshedabad, but there has also been a reduction in the 
number of shops in Beerbhoom, as shown above. 
‘ 14, The Ganja crop of the year was much more plentiful than in either 
of the two previous years, and the result was a considerable fall in prices. There 
" ‘an increase in the number of shops, from 3,210 to 3,411; in the quantity 
1 from 5,137 maunds to 5,600 maunds; in the reyenue from license fees, 
7 Rs, 5,28,669 to Rs. 6,26,557; and in the revenuefrom duty, from Rs. 7,61,489 
to Rs. 8,28,117. Altogether the increase in the revenue amounted to Rs, 1,44,416, 
The inerease was very general throughout the province, but was most 
» marked.in the Patna, Bhagulpore, and Dacca Divisions, and there can be no 
oubt that this has been in great measure the result of the prosperity and 
d spending power of the people. Inthe Bhagulpore Division, with an 
am the consumption, the revenue shows an increase of 
‘and this has entirely resulted from the enhanced sums offered at 
licenses, which must Lave gone to increase the selling price of the 






























price of Zeeise Opium in all but the produci: 
.1880 he sanctioned a scheme vacuittat ed 
ing from Re, 1 a seer in Chota 

) result he best ng ae 
revenue, ere has been +, 
| owing to enhanced competition 
‘his been a considerable increase in 







“4 : hig : 

to the habits and condition of the population, the Lieutenant-Governor has liftle 
doubt that illicit dealings in opium are very common in this division 
The decrease from 30 maunds to 25 maunds in the Patna division seems 
cate smuggling on a large scale, and the account given of the working of the farm. 
ing system, particularly in Mozufferpore, wheye ‘‘ opium-eaters, who abound, 
did not*seem to fel any inconvenience” from the closure of the  solit 
opium-shop, shows a condition of things which the local officers, wit 
the special establishment, must do something to correct. The Board , 
have acted judiciously in sanctioning substantial rewards for the detection 
of the important cases of smuggling related in the report; and the 
*Lieutenant-Governor desires that this policy may be steadily continued. He 
will also be prepared to entertain proposals, for strengthening ‘the special 
detective establishment. 3 

* 16, The number of arrests for offences against the excise laws was 4,296, 
against 3,897 in 1879-80 and 2,442 in 1878-79. ‘The number of pergons 
convicted was 8,627, against 3,285 and 2,442 respectively. 

17. The Board are of opinion that the police of Midnapore, Beerbhoom, 
Calcutta, Chumparun, and Monghyr, and the excise officers of Caleutta, 
Dacca, Sonthal Pergunnahs, Tipperah and Furreedpore, are most deserving 
of commendation; while the pohce of Manbhoom, Bhagulpore, Rungpore, 
Durbhunga and Burdwan, and the excise officers of Darjeeling, Ji ulpigoree, 
Noakhally, Beerbhoomi, and Balasore, were specially wanting in their duty, 
The police of 24-Pergunnahs, Gya, and Jessore appear to have devoted them- 
selves too exclusively to the detection of petty irregularities by licensed ven- 
dors,—in fact to worrying those on whom they can readily lay their hands,—and 
too little to their legitimate preventive duties. They would do more good by 
detecting 5 “ other persons” in smuggling than by bringing 100 licensed vendors 
to justice for petty irregularities. The Lieutenant-Governor fully endorses what 
the Commissioner of the Presidency Division and the Board say regardi 

* the power of District Superintendents to cause their police to do good excise 
work if they will only themselves display an interest in it. In the last Resolu- 
tion the Taeavanaatdbpainos requested that District Superintendents might be 
warned that the names of those shown to have neglected their duty in this 
respect would be specially noted in future. A note will now be taken in the 
Appointment Department of the names of the District Superintendents of Man- 
bhoam, Bhagulpore, Rungpore, Durbhunga, Burdwan, Noakhally, Maldah, 
Dinagepore, Pubna, Jessore, Rajshahye, Mozufferpore, and Singhbhoom, who 
have been selected for unfavourable mention, The fines inflicted amounted to 
Rs, 53,233, against Rs. 44,915 in 1879-80. Altogether Rs. 39,038 was disbursed _ 
as rewards, against Rs. 25,636 in the previous year, and the Lieutenan s 
nor is glad to learn that, except in Midnapore, the rewards were y 


distributed. A reward in such cases loses a great part of its effect if it is 


delayed. ers 
18. The Board bein notice the good service rendered by 


Inspectors Jaga Mohan Bhattacharjee of the Dacca Division and Baboo 
Pro! Chunder Roy of the Patna Division, and the Lientenant-G 

desires that his acknowledgments may be conveyed to these officers, 
second Inspector of the Patna Division, Moonshee Mujeebar ‘i 

as the Board observe, to have entirely mistaken the object of his appoin: 

and to haye confined himself to such proceedings against vendors as hay 
condemned in the Police of 24-Pergunnahs, Gya and Jessore. It is no 

why the Commissioner did not og the Inspector some instructions at 

set of his career. ‘The names of the officers mentioned by the Board. 

devoted special attention to excise will bo communicated to the 
Department. The Lieutenant-Governor desires to thank the 
careful report in which the administration of the year has been 
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Character of the weather. state and prospects of the crops, and 
. state of health at date. 
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Westdrn Distriots, 


Burdwan, Nove 12 
~ Raneegunge 


Hankoora, » 


‘Weerbhoom, 
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(Midmapore, 12 
Hooghis, we 12 


Howrab, » 4 
_ Central Distriots. 
24-Pergunushs, Nov. 15 
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Weathor—fair and cool, Prospects of amun paddy continao to be good. 
Some paddy on higher linds has been injared for want of rain, Fever raging 
Violestly in Cutwa aud prevalent elsewhere, Rico selling from 22 to 80 avert 
per rupee. 

Weather—seasonably cold, Paddy in high lands slightly suffering from want 
of rain, and artificial icrigation has been resorted to in places where water 
is avuiloble for the purpose Sowing of winter crops still going on, Fever 
prevalent throughout the district 

Weather—dry nt present. Some rain fell in the course of the wock. Sowing , 
of cold-weather erops begun, Kieo promising well. Harvesting of aus 
begun. Prices of food-grains moderate, A very sickly season, Mbver pro 
valent thronghont the district. 

Weather—dry and cool. State and prospeets of crops excellent, excepting in 
some low and flooded tracts, Trices low. Fever very’ prevalent us before 
throughout the dis 

Weather—bright and clear, Prospects of emun rice gonerally good throughout 
the district, Sugarcane and cold.weather, crops promise well. A few cases 
of cholera in Seram pore and Jehanabad 

| Weathor— getting cold, State and prospects of crops continue fair on the 
whole. 


Weather—seasonsble. Prospocts of avinn rice continue very favourable, and 
harvesting of it has commenced. Sowing of winter crops going om, but rain 
wanted, Public healih generally ood. Fever appears to be increasing in 

Sudder, Boraset, and Satkhira sub-divisions, 

Weather ~cool at night and morning, but hot in afternoon, Prospects of 
amun favourable. In Kushtea sub-division amua boing harvested, Sowings 
of winter crops still continne. Fever provalent throughont the district. 

Weather—seasonxble Amun crop excelient Rain wanted for winter crops. 
Fever prevalent as usual at this season. 

Weather—seasonublo In some places cutting of aman begun, Cold-weather 
crops being sown, Fever still prevails. No report received from Kandi, 


Weattier-seasonsble, Prospects of crops good. . 
Weather—sorsonable; sometimes clondy, Amun paddy continues good, but 
wants rain. Sowing of spring crops going on. Price of rive stationary. Fever 
general throughout district, though uot ofton fatal, One exse of cholera 
reported from Putya siation. 

Slight. rain at head-quarters only, Late rice pron ell, Potato, wheat, 
tobacco, aud mustard crops boing sown, Sugarcane, givgex, and turmeric 
doing well, Fever prevalent, 


Weather—cloudy at boginuing of week, since very fine and warm. Prospects of 
all crops yory fair, Fever lessening. 


|Weather—fine and! moderately cool with some elowdy days, ‘Cutting of rico 


hhas begun, Wititer ciops doing well. Fever about, particularly in Doclay 
than, where several deaths have ocourred, One or two cases of cholera 
reported. 


reg cooler and sky clouded, Crops doing well, Pablic health 
good, 
Wenthor--on 6th, 7th, and Ach xky eloudy and there was slight showor ‘of rain. 


to date sky clear, Zaimanti rice prospering, ‘Trausplanting of tobacco 
waagee “Cutan of jute finished, General health good, 


[Weather —sedeoinable; cold. seasoa ting in, Late rice just lowering: Sowiag: 
of mustard seed wnd transplanting of toonceo seedlings going on. | stico volling 
ate Leschite: a Pablic health gexerally good, < 





; a of late rieo 
sown, Catting of jute completed ; 
a, 4 Bs re ES) mv 
eae: State and prospects of crops very good. 
at iy blic health guod. 





© BENGAT.—(continued.) 
Eastern District#:—(Continued,) 


21 |Chittagong, Nov. 15 '81) Weather—soasonable. Staiiad igsat Banga Bagh "Smallpox and cattle-disease — 
still reported, General health good. i ya tai 
22 |Noakholly oP lO Iw Wenther—eoo! and pleasant. Amun paddy progressing wi 
rajasiail, lemburi-—being cut. V'ulses und oilseeds being 
23 |Tipperab, me aes Weuther=-fair. State and prospects of crops generally favourable, 








. Brabimanberinu ee 
Chandvore a ‘ 

(Cuitutous Hilly 7 » | O8 | Wenther—clondy and warm Auring early part of week ? now ‘more 

‘Tracts, : settled Gathering of cotton and #7! in full prograst Plongh paddy and angaee - 


Currragone Dive. 
© 
3 


cane-doing well, Land nearly ready for cold-weather crops. General heulth 

much improved, i 5 

Hi Tippera, 4, 9 .,| O20 |Wenther—soasomable. Sete and prospects of crops.continue to be favourable?’ 
i Public health good, mi: 5 ae <r 











BEHAR. | 

25 /Patna, Nov. 12 '8)) Nil Sowing of rubbee ond poppy continues. Paddy promises 

|. so0d harvest: A few enses of fover reported from Behar subdivision, 

26,|Gyx, » 124 | Nil |Weather—cool, Paddy ripening and will be ready fr harvest ina. fow days. 

4 Ruste sowinge stil going ons Reyer more oF lees prevalent all-over the 
istrict. i 
E 27 /Shababad, » 12 | Nil |Weather—fine, Prospects of aghani rice’continue excellent. Bubdec sowings 
boing pasied on, -Revor still prevalent (hronghout, the district ; ‘ 

® \ 28 |durbnongr, —» 12 » | Nil |Weather—cool. Prospects of aghani rico crop satisfactory, Rubbea already 
= sown has geriniuated well. Prices stationary, Ftver still prevalent, ‘ 

[29 |Mowufferpors, 5, 12 » Weather~seusonabie, Prospects of rice crop ‘eontinne very good, Zubbee 


sowings nearly completed, 
\Weather—cool and bright. Prospects of crops favourable, Rubee being sown, 
Faver ubating. eh 
[Wenther—seasonable, Prospects of Uhadoi excellent. Rico is in good order. — 

Fever prevalent, % wane 

32 [Monghyr, Nov. 12°81) Nit |Weather-clenr nnd ‘fine. Prospetts of ‘erond continue vary favourable, Reyer 
{ os stated to be prevalent in some parte of the district. & 

83 |Ghagulpore, » 12 » | Nil (Weather—cloudy aud rather warm for the season, There will be a full rice 
hurvest. Prospects of cold-weather crops good. Public health fair. pones 
: fever and smali-pox. pr reete| 
34 [Purneab, » 12 4] Nil |Weather—nob yot sentonable, Prospects of rubbee erops good Ayhuni rice 
being reaped.” Fever still prevalent, ee: 
Maldun, » 12 4} 005 |Weatier—cold at night and in morning, but very hob in day for this senso, 
few drops of rain tell on two occasions in middle of week, followed by: Bi 

\ 





80 |saran, ip IB 
$1 |Chumparun, »w i» Nil 















on 9th, Weathor sit degrees wariner now than at this time” Iasi. year. 

poots of late rice and kalai favourable Cold-weather crops being sown 

| com 1g up throughout district. Common rice sells at from 25 to 30 score a 
is rupee. Fever continues, but abutin ‘al health fa \ 
12 | Nil Iotoudy and driezting weather, meceeded aby 

‘poets of erops good, Fever still bud, 
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ORISSA, 





87 Cuttack, Nov. 11°81) Nil | Weathor—scasonabl ‘of crops on high lands bad for want of 
which ia urgoutly wa ronghout the district, Rice sells from 
seers por rapee. Cholera and fever reported from some parts of the dis 
88 |Pooree, » 10 | Nil |weathor—sensonable In Khurda sub-division low land crops suf 

- | sort of blight und harvest will very. likely be: poor. . In  Saider ero 
a very well. A 12-aana outtura in the district expected." ” 
89 Balasore, Harvesting of early rice in progress. Want rain,. froin whi 
is likely to cuffer toa great extent, is aupposed to have begun to 
‘market, the price haying risen from Re. 1 to Its. 1-4 per maund, 
rise, however, is probably partinlly due to the influx of rice. 
annually <xport Hee ‘ety laryoly (fom. the itrict 
commenced purchasing the old stock, mal ang by 
moisture. On the whole, apprehensions on “a bad 
falls shustis. ever continues in northern parts, and 
quarters sub-division, - 
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40 yHazarivagh, Nov. 12 '8)) Nil | Weather—sensonable, Harvesting of 
4 i vob rain wanbed for the same. ee 
Lonsraugge, 4 12 | Ni saab beet 
, Cattleedigease peared 
» "| Weathier—atil1 ‘warn ae u 


progress all over the 
well, 
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taken at aie “aire Ovseratary from * 


6th to 12th November 1881. 
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. The mean pressure of the seven days 29:906 
‘The average pressure of the corresponding period for 24 years, 8. G, Ofc 29°939 
° 
‘The mean temperature of the seven days —.,. aw «736 


corresponding period for 24 years, Ss. a Office 
mre during the seven days 
ing the seven days oe ie ty 886 





bs ‘The average \emperature of th 
‘The extreme variation of tem 
‘The ‘maximum temperavy 








The figs yelocity of the wind in one hour during the seven days - or il 





“The highest pressure of the wind on one square foot during the seven days 





during the seven days wee 
ty of the corresponding period for 24 years, 8. G. Office 


ill of rain from Gth to 12th November 1881 im a 

the corresponding period for 24 years, S. G, Office. ‘ 0:37 

‘Ast January to 12th November 1881... a ave OORR 

of the ¢ abu ge period for 24 years, S. G. Office .., 65-10 
t&e,, are deduced from the traces of the barograph and thermograph, 

h, LOh, Gh, and 22h, 

um temperatures: are obtained from self-registering thermometers. All the 
Pa the readings have been corrected to s standard constructed and verified 
exposed under a thatched shed open atthe sides, and are suspended four 


ly to those of the standard Newmen’s No. 86, 
11, TV, and V of the official tables computed in the 


ications of August’s formula. 
uken from the trace of a Beckley’s anemograph. 
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The mean temperature of the seven days 0 
‘The extreme variation of temperature during the seven days 
The maximum temperature during the seven days... 


‘The mean relative humidity during the seven days 
‘The total fall of rain from 6th to 12th November 1881 


The mean temperature is obtained by applying to the mean of the 10h, 16h, and minimam 
reaiings a correction dependent on the Tange, and derived from the hourly observations at the | 
Surveyor-General’s Office, Chowringhee, in past years 4a 

¢ means of the hygrometric elements are the crude means of “the values derived fran the: 


three readings of the instruments. 


‘Hi. F. Brayyorp, . 


Merrono.osicat Orrice, Inpia, . 
The 14th November 1881, Meteorological Reporter to the Govt, he India, 
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 Btatement showing heights over mean sea-level and Love-water on Rivers Ganges, Bhagiruthee, and Brahmapootra for the month of September 1881. 



















, 45 por cent. 
m J hoa eatcsoie tS arth ‘eas W the vry large inerene in the weight of, and earinge derined sini the 
eae ects Nici other staples, tho prinaipel ustwitions being — 


Incuxssns. 





4 4 . 
i SS goaitlpwerts, Gunpy. Salt. « 
©) Gheo aud.oil. | Tron. a | Seeds. 
ny ECREASES. 
eal, domaards | Ordnance stores. Rico and other grains, 
. , Barley. Piece-goods. 
spe pacosli=p ee Mads, 910,150 Rs. 1, 2 aa 
11,330 Yi 
7 __inttratc fein warts coal in September last year had fallen off considerably =a to the completion of contracts by the = * 
several Joal ae 

j ‘Ghee nnd ol 12690 Rs. 12,710 


A small portion of this increase is derived from kerosine oil despatched from Hell Goremuschereaten: largest 
move ie Jn hte from stations in the North: Wat to Caleutta, Bombay, and setions in Cmte indie 


Bs, 9,820 
“Th demand fr ingror transport of grain has led to this inereaso. 
_Comied ty of iron carried ab second-class ‘rate, 4. 


ae ‘Mds. 13,710 Rs. 15,620 
machinery, girders, &e., from Howrah to Cawnpore for the 


“ ‘Mds. 1,00,770 Rs, 80,720 
1 -Mds 99,920 Bs. 60,760 








lownwards . "Mas. 66,080 Re. 


i 6,060 
This is empaatnay * nominal decrease, and may bo attributed to the heavy and incessant rainfall, causing stoppage of 
ies. 
Ls Cotton Mis. 10,110 Rs. 14,270 


| Tho depression noticed in my several monthly reports of late continued during September, 
2970 Bs, 10,050 


84,550 Rs, . “ 
85,010 Sono op 
2,700 








m with remarkson the continued dulness of the impork trade. trade. 
‘maintenan 







i i 1co and locomotive conl— 
. a aie mileage, 
. Coaching. Goods. Total. 
1881 ” ” = 91,714 518,749 705,463 
1880 88 * 821,862 513,071 
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N, 82. L. Canrite, Zrafie Manager. 











“Weokly Retin of Trafic Receipts on Indian Railways. 
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: BAST INDIAN RATLWAY, 
Approsimate Return of Traffic for week ended 5th November 1881 on 1,504%° tiled open. 
~ | coucmsne taurne. ima a, | ta 
unico]  Qeaing snared} Mea. is ee 
He . Re. deed ar | i 
sa tithas $i eatin adit a 


2,005,015 | $4,98,745 11.09 | 184 10 


arin ama 3 Sanouuio e 

















2,00,286 0} 67,122 0 0 277 0 0 90,108 0 0 
1600-17 49913 0 witd oo 4 
8,35,439, 0 |18,00,080 0 0 | 10,984 0 0 |20,92,752 0 0. 





© Rs, 214 included on account of carriage of Revenue stores, 
BENGAL PROVINOIAL RAILWAYS. 
Weekly Statement of Trafko Receipts. 


























Rxcuers vox Wun wxpino | TOTAL Rycmrre yaow 187 





Ist October’ | ‘To tnd October | To Ist October 
1881, 1880. 1s. 





Ba. 
“079 
11338 
10,800 


Rs. 
12,45,107 
$27,900 
SSn204 


1,16,039 
‘50,048 


22,20,780 


1087 
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Bae EQUALIZING PRESSURE ON FOUNDATIONS. 


‘Note ce Mx. J. H. Arsonn, Executive Engineer, Circular and Eastern Canals 
ahve Division, on the subject of equalizing pressure on foundations. 


i Au locks hitherto built on the tidal rivers of Lower Beagal have cracked’ 


less, it is therefore proposed to examine in the following note the 
abet ‘those cracks and the possibility of building look in such a way as 


sag hg om from occurring. 
tet ‘ soil in every case on which they have been founded is the Saar 
lack slimy clay with trunks of trees distributed through it, and 


vegetabl mains, bearing a strong resemblance to peat such as 
F ‘This soil, as far as the writer igsevaie; is found’ 
throughout the Gangetié Delta, and boginning about 10 feet 

goes to an unknown depth; the only instance in which» 

u ques where at) a depth of 29° feet 

( ‘0 surface of the ground, a stiffer 

‘of the lock, which stratum was 












rani a ser ne 
a larg le was carried out in 3. 
a ae on them was publish 0 

1873. An analysis of tho reco) yt 
writer has resulted im the detection of an apparent law of settlement, via, that, 
as the pressure increases in an arithmetical series, the settlement inarefes in 

etrical. ints - Ls ge 

The experiments were condueted by building brick-Wwork piers founded 

at four different depths, viz. 24, 4,8, and 11 feet from the surface, 1 % 

* piers were 3'-24” square, thus giving a bearing surface of 10-24 square fect, 

hey were then loaded, so as to produce’ a pressure per square’ foot of 

bearing surface varying from 1:5 to 8-7 tons, the sinkage produced by the 

weights being accurately observed. Exch pillar was loaded with three ° 

different weights, increasing by a ton per square foot, and they were loft” 

with the weight bearing on them in each case until no further sinkage could 4 
be observed. . . 

6. In Mr. Leonard’s note the results of the experiments | are noi given 
in a form that conveys much information at first inspection, so the writer’ Tes # 
put them into table No, 1. In it the pressures are shown (in the first column) 
increasing by tenths from 0 to 4 tons per square foot, and the sinkages singed P| 
are shown in inches and decimals in columns 2, 5, 8, and 11., Itisat onc@'seen 
that the sinkage increases more rapidly than the pressure. To try if the sinks ls 
age complies with the conditions of a geometric series, take the sinkage observed 
at (for the foundation 2} feet deep} 1-2 tons per square foot, pressure for fie — 
first term of a series of 21 terms and the sinkage observed at 82/ton’s for the 
last, the ratio will be found to be 1°17. With this ratio the whole series: 
between © and 4 tons per square foot is calculated and it will be seen ‘ 
the observed middle term agrees with the next term but one as calculated. 
the same way if series be calculated for the sinkages observed at the depths 
4, 8, and 11 feet, it will be found that the ratios are respectively 1:15, 1°12, and" 
1/10, and that in two of the series the calculated differs froni the observed ‘ 
middle term by only one place and in the last by one and a half places. It m: 
fairly be taken 9s proved that as above stated the sinkages increase geometr 
cally as the pressure increases arithmetically, ; ‘ 

7. It is not stated in Mr. Leonard’s note what was the nature of thé | 
soil found at the various depths at which the pillars were built, so to determin : 
this important point the writer has with the assistance of Mr, Nightings 
Executive Engineer, 1st Calcutta Division, searched for and found the ex; 
mental pillars at Acra and had a pit sunk in the midst of them with the 
that all the pillars except that sunk to 11 feet, are discovered to be fi 
in light coloured loamy brick earth, but the latter pillar is built 
black soil, which is reached at a depth from the surface .of a little 
11 feet. ‘ 

8. From the table the curves shown in fi No. L have been p 
showing the relation between the pressure and mekiee at the different do) 
these curves are evidently hyperbolas. The middle sinkage as 
measured is plotted and referred to the corresponding placo in the o 
reference letters. It will be seen that for the depths of 4 and 
points fall almost exactly on the curves, and that for 2} and 11. 
not so far but that an almost similar curve to that plotted fi 
sinkages could be drawn through the three points actually det 
« 9% It will be noticed that the deeper the foun 
ratio of tho series by which the sinkage increases, and 
apparently conform to» law, viz, that as the dépth of the 
surface increases in arithmetical progression, the ratios 
the rate of sinkage at cach depth decreases accord 
the ratio of Pah is less than unity. It will be 
18 terms of which the first term is 1:17 andthe 

0:99605 and that its 4th and terms. will, 
determined for the depths 4 feet and 8 

end 12th terms in an arithmetical series 

0'5 from 2° to 11:0. ‘ i 





that the swriter would’ draw from the above 


Ee i as follows:— * 
i Ls for a pressure of say one ton to the square 
foot will depend on the nature of the soil, being greator for 
: » the black subsoil than for the surface loam. 
‘2ud,—The ratio of the series by Which the sinkage increases dimi- 
nishes with the depth, the curve expressing it tends to become 
latter indefinitely as the depth increases but being a hyper- 
bola never becomes absolutely. a right line. The ratio of 
the series by which the ratios of sinkage at the yarious 
depths diminish is probably a function of the thickness of the . 
, alluvial crust, but at present there is not sufficient exporimen- 
* tal data to determjne it. 
3rd—The practical conclusion is that in every structure equipressure . 
" must be secured as nearly as possible in order to prevent 
» irregular settlement and consequent cracks. 
14 To determine the nature of the settlements that have caused the 
_@racks in existing locks, the plans of a number of them (the histories of which 
are known) have been examined and the forces at work calculated, Tho 
great difficulty with a lock is to determine the amount and the direction of 
h pressure against the walls, such pressure being most tuncertain ‘in 
“¥ its action, depénding on the nature of the soil, the state of weather and the 
~ way in which the filling has been done. For purposes of calculation the 
— s@legant graphic method of Professor Reilly of Cooper’s Hill College has been 
used communicated by Mr. R. O. Clayton, Assistant Engineer,) the natural 
+ slope of the earth being taken at 2 to I. 
12. Of all those examined by the writer the lock that most clearly illus- 
ites. the cause of cracks is that at Gaowkhally on the Hidgellee Tidal Canal. 
This was the last lock built on that canal, and the other three having all 
£ cracked, extra precautions were adopted in its construction but without success. 
The plan and cross sections of the different parts of the lock are shown in 
figures 2, 8,4, and 5, from which the method adopted in its construction is 
© 8 seen, All the other locks having apparently cracked from the walls falling 
3 back, the backing was done ina novel way calculated in the writer's opinion 
gto directly defeat the object aimed at which was to secure a constant 
earth pressure against the walls. The earth backing was carried up in 
iin layers very iota: rammed and a wedge of sand inserted between it and 
‘the back of the wall. ‘The lock was commenced in February and finished in 
the following June, before the rains set in, the foundations being the whole 
time perfectly free from water; nevertheless the cracks shown on the plan 
“occurred early in June. 
~~ 18. The figures and arrows on the cross sections show the calculated 
forces and their directions; in determining the centre of gravity of the walls 
e ‘bac vertically above the footings is considered a part of the 
back of which is then assumed to be vertical and the following 
weight have been adopted, brick-work 112 tbs. per cubic foot, 
e same, and sand filing 90 tbs. It is seen that in every case, 
gravity falls behind the centre of figure of the bearing surface, 
me between the back of the footings and the centre of the 
tho full earth pressure is not sufficient to throw the resultant 





fat forward as this centre point, consequently the pres-— 
earth is greater at the back of the wall than elsowheré, 
culated as follows 














| RY = radius of gyration of beating 
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14. In table No. 2are shown tho’ earth pressures calculated as above, 
both when the weight only is considered to be acting und also when the pressure _ 
from backing is taken into account. Then from the pressures so détermined, = 
corresponding sinkages are obtained from the former table (the geriés for = 
foundations 11 feet deep been used), and from thése sinkages the widths of the 
craeks to be expected are calculated and tabulated along with they widths that 
were actually measured. © ¥ 1 ke? 
- 15, Examination of the last three columns of the table wills show that “* 
for the upper sill and chamber the actual width of cracks falls between alti 
those calculated as due to weight only and thuse caused by both weight ~ 

t and pressure of backing. This apparently shows that the pressure actuall 
‘ exercised by the backing was considerably less than that calculated, and this , 4K 
is exactly what might be expected from the way that the filling was done. Ing he 
the case of the lower sill, the crack observed was that due to weight andfull 
earth pressuré, but the writer ascribes this to the walls being prevented falling —- 
back as much as they otherwise would have done by the support afforded by = 
the wiug-walls, which must have given great support prior to the vertical 
cracks close to their junctions with the lock having occurred. Another expla-« 
nation that might be given is that there being no invert in this portion of the 
lock, the flat-floor does not transmit the pressure as far as the centre and in 
consequence the centre of the bearing surface is thrown further back, and. BO fo 
more uearly coincides with the resultant of the weight and earth pressure, 
16. The width between the walls at coping level has lately been measured - 
fy by Mr. Norman, Assistant Engineer, at the writer’s request, and found to be 
one inch greater than built between the upper gate counterforts and one and | 
i a half between the lower; these measurements are about qustion ofan inch 
5 f 











ater than those due to the widths of the cracks observed, but such a, small | 

Ta imerision as quarter of an inch may easily be explained by error in measure-_ yada 
‘aa ment of the width of the cracks, as in the lower sill one quarter inch increase. 
be of width at coping level means only one-twentieth of an inch in the crack = > 
through sill. , pea 4 


17. All the other locks examined secm to have cracked for the same 
reason, viz. tho settling back of the walls; it is evident therefore that when 
designing a lock an endeavour should be made to obtain oop but it. 
igs not possible to do this with certainty, as the thrust due.to y earth backing 
is subject to variation, and eannot be accurately determined, It would be 
less injurious to have the resultant fall inside the centre of bearing F 
then the platform of the lock would be compressed instead of bein; 
asunder, and it would be capable of resisting to a great extent any 

of the walls to incline inwards. 

18. When the revised. design was made for Chitpore lock after it 
determined to discard wells, the investigations into the cause of cracks in 
above described had. not been made.and. viewed. by. the light. 
the subject, the necessity of alteration is apparent. Figure 6 show 
settion through inner bay sill and bridge abutment. The first 
occurs in calculating the earth pressures in a. wide lock is 





true bearmg surface, as the floor 8’-8’ thick cannot act. 
as to the centre line of the lock a distance of 20. fect, 
“footings transmit pressure to a distance from the 
‘their depth, ond this seems to be most likel: 

it certainly is not less, and, it cata wi 

we be trum dong be tenaci 

obable. In’ calculating the 

ierefore taken to 
thi 


ne ne 2 hap = 

19. “The total weight bearing om the surface from z to y, (figure 6) with a 
-width of one foot neglecting the oe ofthe backing, ape tons and the 
centre of gra’ 3'5 feet behind the contre of figure, this would*give the 
pressure at 2 y 23 follows;— r 
oh , +  P,=0°6 tons per square foot. 
‘ ae * Pays yy % oy 
ea * If tho earth pressure be taken into account, the vertical resultant of the 

weight and pressure will be 64 tons and will fall 2-75 feet behind the centre of 
_ figure and will therefore give— : 

; neal P,=0;9 tons per square foot, Ss 





7 ont Py=19 5 ” 
Which would have caused a falling back of the walls of probably one inch. * 
aX 6 20: Agi was not practically possible to alter the width of-the base, 
a the foundations up to sill level having been already laid, there remained no 





sway of forcing the resultant of the weight of the wall, and the pressure of the 
earth backing to pass through the centre of the bearing surface except to carry 
up the wall vertically at the back, leaving arched voids in it for lightness. By 
‘this means as shown in figure 7, the resultant has been made to pass through the 
-.  Fequired point, and if the full pressure expected is given by the earth backing 
tng ee from x to y will be equal throughout, and at the rate of 1:2 tons 
HO uare foot, If the full effect of the backing was not experienced and 
the resultant cut the base 2 feet behind the centre the pressures would be— 
tos “9 tons per square foot, 
v=15 5» ” : 
Ifthe corresponding sinkages be taken from table No. 1 (last series) 
© subsidence at y would only be -4” in excess of that at # or only half«as 
fouch as would occur under the most favourable cireumstances as the lock was 
at first designed. It is very improbable that the earth pressure should fail to 
_ bring the resultant within two feet of the centre, especial! iy as the earth will bo 
ett in behind the walls and let settle of its own accord while exposed to the 
weather, instead of being carefully rammed in layers which tends much to 
reduce the thrust. In consequenee of the very wide base the settlement at y 
-4” in excess of that at 7, would only produce a erack of one-eighth of an inch in 
: width. However even if equipressure be obtained there will be a settl»ment 
Pes the lock walls according to the table of -73,” and although the walls remain 
M aoa it is probable that there will still be a longitudinal crack through the 
as it only weighing -4 of a ton per square foot will sink ‘32,” but being 
an extra *41" on either side, it will probably have its back broken, 
ble that it might bend to such a very small degree without 
It is believed by the writer that a longitudinal crack not 
th of an inch in width is the worst that is to be feared. 
the above principles the whole of the lock has been so designed 
ig when the backing is Srontig ite full thrust, 
ig to 
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do so the eyil effects will be reduced to a 





| J. H. Arson, 
Exe, Engr., Circular and Eastern Canals Division. 
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Due gp weight | weight and pros 

, Sure ‘from earth, 
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|, 0°44 133 073 | 0-96 0°26 | 0-60 








0:29 | 1:88 | 0-44 | 0-96 | 0:50 | 0-24) 0-45 











0:00 | 1:53 | 040 | 0-87 | 0:82 | 0:23 | 0-23 
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‘Naddes, ” 


Jessore, » 


|Moorshodabad, 





0 |Diungepore, Nov. 
[Majehanye, 
‘Kuugpore, ” 


Western Districts. 
‘Burdwan, Nov. 19°81 


Mankoora, 4, 19 
|\Beerbhoom, —,, 19 
4 Midnapor, 19 
5 |Hoogtiy, 4, 19 
Howrab, » al 

Centrat Districts. 


6 |24-Pergunnahs, Noy. 21 


19 


ct) 


18 
19 


19 


District, and date of 
retarn, 


s "Biatcmen showing Rainfall, Weather, and State and Prospects of the seis ths “digeent | 
of Bengal, as reported to Government during the week,ending the 19th November 1881. 


Rainfall ty vine 
jat Sudder| Charaaper of the wenther. state and prospects of the crops, and. 
{Station in state of health at date. 

inches, 
















Nil 


Nil 


Nil 


Nit 


Nil 


Nil 


Nil 


Nil 


Nil 
Nil 


Nil 





Wenthor—cool and somewhat ‘elonily. Prospects of cropa favourable, | hate 
some places where wast Gf rain has been felt Sngareane and rubbee crops 
doing well. Live selling from 20 to 80 neers per rupee. . 


Weather—dry and cool in the boginniag of woek, but latterly cloudy. fail 
High laed bas suffered a lest -ow0 adnte'fel “wont at nald 36 ‘places. 
pects of all other crops fair. Fever atill provalent, though abating imparts, 


Weathermadry nnd cool, Aus-crop being harvested with a good outturn. Amu 
Tipening, Sowing of cold-weather crops begun, Fever very prevalent 





Weather—cloudy State and prospects of soph ox excellent, with some exceptions, = 
Prices low. Hover Very provalont throughout the distriet, ae: 


Weather ssetonabie, Winter rope promise wall Himant! paddy te ting Gxt 9, 
Stageaiton of ll ovelgiiona plenty ta tha marke “Bpopdaeon 
reported still from Singur and Telenipara. 


Weather—soo) ant beight, Prospect of anu brop ghod. Wiaka aeiobbdicg 
sown. Fever still reported to be prevalent in Ampia thana, ma 








Weather—seasonable, but south wind blowing from yes 
Prospects of amun rive continue favourable and ary 

commenced. Sowiag of winter oro 

better than last Fever pr 

this season. ‘There havo also been soveral cholera casos in north of district, 


Weather—cold ; cloudy and warm the last day or two. Amun rica is being 
vested, Winter crovs very well everywhere, except in Iongoug; rain — 
‘would improve them, Fever prevalont. i 


Weather—olear and cold Amun rico vory good, and being lnrvested in some 
rcs of district. Prospects of winter erops favourable, but rain wanted... 
ach fever, but not in epidemic form 


Weather—gradually getting ‘cool. Outturn of amun expected to be wt tolerable: 
‘one, Shwing of winter erops going on, though impeded somewhat for want of 
rain in Kaudi sub-division. Fever still prevails, though its. has 

places, 





















wonable; sometimes cloudy. ZuBbee crops being sows. 
of standing crops continae favourable. A few cholera cases 
Putewh and Nattore stations. Fever still prevalent. Price of rive 
‘Late rice promising. Whoat, mustard, and tar ala coe, being sown. ‘Tobaceo | 


wed out. Ginger and’ turmeric god, Sugarcane being prowedy 
Feoteanra’ Perec preaign eh 


Bagdogea. 
Wutherseasooable bat rather warm, Prospecta of al ceo verge, Pore 


laces 

eae ne seated of Inte rice and winter ero 
Public health fair ‘Some deaths stiil in Doli thana from 

octaseatog ing woutber fae Deing gathered. Sowin 

in j went fair, in 

wheat still going on, Public healt bets od ced CE i 

Weather aldy foley ripe, and p 
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Wonther—elene, with coo! mornings and evenings. | Reaping of amun_ jaa 
commenced. Wénter erops being transplanted. General health good. 


|Weather—cool and seasonablo, Amun progressing well, Earlier crops, auch ax 


rajasail, lembari, being cut outeurn good. Cold-weather crop being cute 
vated. 
‘Woather—fnir, State and prospects of crops genorilly favourabl 
Wenther—night cool ; Morning foggy. Gathering of cotton and 4 
Mugtard being sown, 
acqsonable, Amun rice and sugarcane doing Well. Cold-woather crops 
being sown, Pablie liealth good. 4 


[Weathor—cool. Prospects of padty continue favourable. Sowing of rubbee and 


poppy being pushed on, A fow cases of fever atill reported from Behar 
sub-division 

\Weather—pleasant. Harvesting of paddy will be commenced shortly. Rubbée 
sowing not yot finished. Fever siill prevalent in some parts of the district, 
Weather—fine; cold increasing, Prospecis of winter rico excellent, Rudbee 
sowing nearly fished. Fever atill prevalent, 

Weather—cool, Prosoecte of rice erop continue mtisfactory. ‘Tobacco vory pro- 
mising. Prices stationary Fever provails in all parts of the district. 


|Weather—soasounble. Prospects of rico excellent. Sowings of rubbee nearly 


completa 
Westher—fair and cool. Prospects of crops continue fair on the whole, Fever 


lessening 
Weather—seasonable, Bhadoi excelleut, Rice progressing. Pevor provalont. 


¢ of yor; cloudy. Prospects of crops continue good, 
ta of the district 

Weathor—more acasonablo. Crops satisfactory. General healt fai 

Weather—cold. Aghani crop being reaped in plnces; outtum expected to be 

10 to 12 annas, Tobacco and mustard sow this year late, Fever till 
mt, 

“cold at night and in moming ; gotting generally cooler, though mid+ 
day heat does not seem to decrenso, Late rice und kalai in good condition. 
Cold-woather crops thriving. In thanas Gomashtapur and Kotna they are 
still being sown, Common rice sells at from 25 to 80 keers @ rupee, Ceneral 

_ hevlth fair, though fever still prevaleat in some parts of the district, especially 
in the town of (old) Maldab, 
WWeather—cold and seasonuble, All crops promise well. 


Wenther—cloudy nnd warm, Zaghu sarad is being harvested; gare or late! 
sarad damaged for want of rain, and in wome places being irrigated, Rain 
very soon wanted for rubsee and Inte sarad. Rice sells from 12 to 28 seers 
per rupee. A few cases of cholera and fover reported 

Wenther-—warm and cloudy throughout the week. Rain urgently wanted, and 
if it doos not fall soon 2 heavy loss is feared, Sarad paddy ulmost ripe, A 
12-annacrep expected, Miscellaneous erops promising. Common rice alls 
at from 27 to 87 Caleutta seers for the rupee. Cattledisease still reported. 
Fever prevalent. in the town and its subarbe. 

Idarvesting of early rico in progross, Lato rice, «pacinlly on comparatively high 
Jands, is #04 pored to have been irrevocably lost to a greater or less extent. 

‘There is, however, yet hope for garu rice ia low lands, particularly where 

transplantings were inade after subsidence of floods, if rain falls erly enough, 

Grain market steadily rising; nverage rite during week being represented 

dy one anny in the muund, ZuéBee wants rain badly, Public health generally 

good, exeopt in aoine inolated localities such as Dhamnagar and Singla, whore 

Eholera is reported to hive made ite appearance, and Kamarda and Jellassore, 

where fever of malarial type continues. Cattle-diaeuso in Bhudruck. 


Weather—clear and cool, ico being cut. Prospacte of rubbee erops continu 
good. Public hoalth good. 
weather—eloudy and damp. Excclleat crops in all parts, Rewer abating. | 


“lweather—getting colder. Rice being harvested with good outturn, Winter 


crops looking well. ; 

tain fell phis mortiing early, but the fall will bo shown ia next woek’s return, 

‘Weather fair end eool. Reaping of vie progreme with good oatiarn, ubbee 
romise well, over still reported from Jhalda (Begoonkooder villa, 


Public hanlth obierise good 
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